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Lo^iSSl®"®®""^"®* THERMOPLASnC RESIN CGMPGSiTIGNS, AND AmiFOQ 
MOLDINGS 



(57) A triWock oligomer (A) which has a structure 
represented by the following formula (0 and a weight 
average molecular weight 100 to 8000 is provided. The 
triblock oligomer (A) exhibits excellent initial and long 
term antistatic performance as well as excellent initial 
and long term antifogging perfomiance. Also provided 
are a tiiemioplastic resin composition containing such 
triblock oligomer (A), and an extrudedAnoMed article 
wherein ratio of oxygen atom number to caibon atom 
number on the surface, the average particle diameter of 
the dispersed particles, ratio of the average particle 
diameter in the maja axis to the average particle diam- 
eter in ttie minor axis, and average distance between 
gravity center of the dispersed particles are within par- 
ticular ranges. 



F^. R^: alky! ene group; m: Integer of 1 to 30; 

n: integer of 0 to 29; R^: alkylene group; 

Y: oxygen atom. 0C(=0), C(oO)0, 0C(«0)0, 

NHC(oO).orC(oO)NH; 

R®: hydrogen atom; alkyt group, alkenyl group, aryl 
group, or a homopolymer or a copolymer of an a- 
defin). 
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(A:R^-X-: 

B:-(R2-0}„.(R3-0)„-; 
C: — fl*— Y— flS; 

: alkyl group, alkenyl group, or a homopolymer or 
a copolymer of an a-olefin; 
X: oxygen atom. 0C(=0), C(=0)0. 0C(=0)0, 
NHC(=0).orC(=0)NH; 
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Description 

TECHNICAL Rgm 



IS 



BACKGROUND t^CMUf}^ qn^ 

JSLvS^e'^Tv^'^'^^^S^^^ '"''T''"' polystyrenes. acrylonHrile^xita- 

oenMtyrene copolymers, acrylonilnle^ene copolymers, polymelhacryiates. polycartjonates polynhenvtene 
^Tr'J^^HS!^ polyvinylldene chlorides, polyvinyl acetates. ellvSe-(m^S^S)lS^e?S3 fte 
hke are provded with excellent wori<abilHy. chemical resistance, and mecl«nical propertS^ri^T^^ 
been widely used in various applications after tomting into injection molded a^^^^^^^l^S^ 
sheets, fbe-s. and the lil«. ThemK)plastc resins, however, genemlly ^!i^^^aS2^S^^ 1^ 
ttiey are b|ougW in contact with water, sm^^ 
berepelied by the resin surfEuse. in viewof such Situation. 

fc»d wjappino «m. or an extrudedAnolded article, various suriaclanteiive been tie^S^^rS^^^^ 
d^nding on the intended use of the product in ader to prevent loss of good appeaWtS^tSiS wSZSS 
20 arfccle. or to impart the article With antifog properties. "W«««nce, to waiiwe weWng of the 

KI003] VEuioussurtactantsareusedastheantifoggingagertslbrthethennoplasti^ and surfactants of diffnrnnt 
anjiofl ,j*m^ ,„„„ed,ately after Ms extrusion or moWing. to provide p«*x^^ and 

» [0004] f^nflsiwh surfactants, those capable Of imparting the artide with prolonaedanti^ 
ance are less likely to impart sufficient initial pef1bnnanc& arxl use of a f^SirfnlsuSJZ^o!^ 
to so|ve such inconvenience IS liMy to resunZ^^^ 

[0005] It has bean, however, difficult to impart an article with continuous antisiat arh nnntnr, 



pose 

SUimimARY OF THE INVPMTIf)^ 



[0007] Second otqect of the present invention is to provide a thermoplastic resin coirnosition which cZ, h« .««h i« 
moldngandexlrwlinovariousarlldesandwWchexhibHsexcell^ 
45 the extrusion or molding as well as stable prolonged antifbg pertwmancT '^"^ «»n as immediately after 

[0008] Third object of the present invention is to provide an antitbg artide whidi exhibits excellent antifaa Mrfam»n» 
.mmed«te!y after the extrusion or molding as well as stable pSjed antitog piSmSjT ^ P«*rmanc 
SS- JH ^ «w«iplish the first ot^ect as described above, the presenHnvention provides a tribiodc oiinom-, 
(A) which has a structure represented by the fbllowing general formula (0: 



60 



SB 



A-^ (I) 



wherein A has a structure represented bv the following genetal fbrmuia (10: 

(II) 

^ei^i^J^T ' ^"^^^ " "^'"9 10 to 40 carbon atoms 

or a homcpolymer or a copolymer of an «H)lef in containing 2 to 4 cartwn atoms, and X represents o^TS 
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0C(=0). C(=0)0. 0C(=0)0. NHC(=.0). or C(»0)NH; 

B has a structure represented by the folloiMng general formula (III): 



10 



wherein and represent a straight chain or t)ranched alkylene group containing 1 to 4 cartxm atoms and 
and R^ are different from each other, m is an integer of 1 to 30. and n is an integer of 0 to 29 with the prm'so that 
m + n s 30; and 

IS C has the structure represented by the following general formula (IV): 



40 



4S 



so 



^-«Y— r5 



(IV) 



wherein R* represents a straight chain or branched alkylene group containing 1 to 4 carbon atoms. Y represents 
20 oxygen atom. OC(-O). C(»0)0. OC{^n NHC(.0). or C(=0)NH. and R^ represents hydrogen atom, a straight 
chain or branched alkyi grotp, alkenyl group, or aryl groif) containing 1 to 40 cait)on atoms, or a homppolymer or 
a copolymer of an a-olefin containing 2 to 4 carbon atoms; and-< 

which has a weight average molecular weight measured by gel permeation chromatography (hereinafter referred 
to as XslPC") in the range of 100 to 8000. 

25 

[0010] The present invention also provides a triWock oligomer (A) which has a weight average molecular weiaht 
measured by QPC of 500 to 8000. 

[0011] The present invention also provides a triblock oligomer (A) wherein said triblockofigomer (A) Is a reaction prod- 
uct of a higher felty acid (B) containing 1 0 to 40 carbon atoms or a polyolef in having a carboxylic acid groip (C) with a 
30 polyoxyalkytene compound (D) represented by the fblk)wlng general fonnula (V) or a pdyoxyalkylene compound (E) 
represented by the following general formula (VI): 

24-R^-0-)--fR^--0-)— R^— 0— r5 (V) 

35 * 'm * 'n 



wherein r2 r3 and R* represent a straight chain or branched alkylene groip containing 1 to 4 carbon atoms and 
R and R^ are different from each other. R® represents a straight chain or branched alkyi group, alkanyl group, or 
aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer off an a-olefin containing 2 to 4 car- 
bon atoms, Z represents OH or NH2. m is an integer of 1 to 30. and n is an Integer of 0 to 29 with the proviso that 
m + n s 30; 

z-fR^o^R'-o^R^z (VI) 



wherein R^, r3 and represent a straight chain or branched alkylene group containing 1 to 4 caibon otonis and 

R andR are different from each other. Z represents OH or NHfe. m is an integer of 1 to a), and nis aninteaer of 
55 0 to 29 with the proviso that m-fns 30. 

BK)1 2] The present invention also provides a trltalock oligomer (A) wherein said higher tatty add (B) Is a higher tatty 
add containing 10 to 40 cartxm atoms oi>tainedt>y oxidation or hydrolysis of a natural wax. 
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[001 3] The present invention also provides an antifbgging agent oomprising the tnldock oligomer (A). 
[0014] In order to acconiplish the second object as described above, the present invention provides a thermoplastic 
resin composition characterized in that said composition comprises a thermoplastic resin {F) and 0.1 to 20 parts ksy 
weight of the triblock oligomer (A) per 100 parts by weight of the thermoplastic resin (F). 
5 [001 5] The present invention also provides a thermoplastic resin composition characterized in that said composition 
comprises a thermoplastic resin (F). 0. 1 to 20 parts by weight of the triblock oligomer (A) and 0.01 to 30 parts by weight 
of a surfactant (Q) per 100 parts by weight of the thermoplastic resin (F). 

[001 6] The present invention also provides a thermoplastic resin composition characterized in that said composition 
comprises a thermoplastic resin (F). 0. 1 to 20 parts by weight of the triblock oligomer (A), 0.01 to 30 parts by weight of 
10 a surfactant (G). and 0.01 to 30 parts by weight of at least one agent for preventing nrsgration of the antifogging agent 
(H) selected from the group consisting of a hydrocaitx>n resin, a modified polyolef in, an oxidized polyolef in and a natural 
wax per 100 parts by weight of the thermoplastic resin (F). 

[001 7] The present invention also provides a thermoplastic resin composition wherein said themioplastic resin (F) is 
at least one thermoplastic resin selected from the group consisting of a polyoiefin. a polyvinyl chloride, and an ethylene- 
15 vinyl acetate copolymer 

[0018] In order to accomplish the third object as described above, the present invention provides an antifbg 
extrudedAnokled article comprising a thermoplastic resin (F) and an antifbgging agent (J) wherein ratio (0/C) of number 
of oxygen atoms to number of carbon atoms on the surface of the extruded/imolded article is at least 10/100. character- 
ized in that 

20 

said antifogging agent (J) is dispersed in the surface region of at least 5 [»m thick in the conditions such that: 
the average particle diameter is in the range of 0.05 to 0.5 ^m; 

ratio LwAii of average particle diameter in the direction of major axis (Lw) to average particle diameter in the direc- 
tion of minor axis (Lh) of the dispersed particles is up to 3.0; and 
25 average distance between gravity center of the dispersed particles is up to 1 .5 tim. 

[001 9] The present invention also provides an antifbg extruded/hiolded article wherein said antifbgging agent (J) con- 
tains within its molecule at least one of the functional groups represented by the folkswing fbrmula (J-1) to (J-5): 

30 <R6-^r7 (J.-I) 

wherein represents a straight chain or branched all^ene group containing 1 to 4 csabon atoms, represents 
hydrogen atom or a straight chain or branched all^ group containing 1 to 22 carbon atoms, and p is an integer of 
1to30; 

35 

-OH (J-2) 

-SOgX (j-3) 

40 wherein X represents hydrogen atom or Ma, K or Li; 

-N*(R)3Q" (J-4) 

wherein the three R in the fbnmila may be the same or difl^ent, and may represent hydrogen atom or an alkyi 
4S groi^ containing 1 to3 cartxsn atoms, and Q represents CI, Br or I 

-N*(R)200a (j^ 

wherein the two R In the formula may be the same or different, and may represent hydrogen atom or an alkyl group 
60 containing 1 to 3 carbon atoms. 

[0020] The present invention also provides an antifbg extnjded/molded article wherein said antifbgging agent (J) has 
a weight average molecular weight measured by QPC of 100 to 8.000. and an absolute value of ttie difference 
(dX s jXf - )g|) between solubility parameter value of said titennoplastic resin (F) pcf) and solubility parameter value of 
55 said antifbgging agent (J) (Xfl of 0 to 1 (calAnl)^^. 

[0021 ] The present invention also provides an antifbg extruded/moMed article wherein said antifbgging agent (J) has 
a weight average molecular weight measured by GPC of 100 to 5,000. 

[0022] The present Invention also provides an antifbg extmded^mokted article wherein said thermoplastic resin (F) is 
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a polyoleffin. and said antifbgging agent (J) has a value of solubility parameter ()q) of 7 to 9 (calAnl)^^. 

[0023] The present invention also provides an antifog extruded/rnolded article wherein said antifbgging agent (J) has 

a staicture represented b/ the following general fbmujia (Q: 

A-M (0 

wherein A has a structure represented by the following general formula (II): 

R^-X- (II) 

wherein represents a straight chain or branched alkyl group or alkenyl group containing 10 to 40 carbon atoms, 
or a homopolymer or a copolymer of an a-olefin containing 2 to 4 carbon atoms, and X represents oxygen atom, 
0C(=0). C(«0)0, 0C(=0)0, NHC(=0), or C(=0)NH; 
B has a structure represented by the following general formula (HQ: 

-(r2-0);;|-{r3— O};- (Ill) 



wherein and R^ represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms and R^ 
and R^ are different from each other, m is an integer of 1 to 30, and n is an integer of 0 to 29 with tiie proviso that 
m -I- n s 30; and 

C has the structure represented by the following general formula (IV): 

_r4_y_r5 

wherein R^ represents a straight chain or branched alkylene group containing 1 to 4 carbon atoms. Y represents 
oxygen atom. 0C(=0). C(=0)0. 0C(=0)0, NHC(«0). or C(=0)NH. and R® represents hydrogen atom, a straight 
chain or branched alkyl group, alkenyl group, or aryl group containing 1 to 40 cart)on atoms, or a homopolymer or 
a copolymer of an a-olefin containing 2 to 4 carbon atoms; and has a weight average molecular weight measured 
by GPC in the range of 1 00 to 8000. 

[0024] The present invention also provides an antifog extruded/molded article wherein said antifbgging agent (J) is a 
reaction product of a higher fatty add (B) containing 10 to 40 carbon atoms or a polyolefin having a carboxytic acid 
group (C) witti a polyoxyalkylene compound (D) represented by the fbltowing general formula (V) or a polyoxyalkylene 
compound (E) represented by the following general formula (VI): 

Z-^r2-0^— {-R^^-O-)— R^— (V) 



wherein R^, r3 and R* represent a straight chain or branched alkylene groip containing 1 to 4 carbon atoms and 
R^ and R^ are different from each other, R^ represents a straight chain or branched alkyl group, alkenyl group, or 
aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-olefin containing 2 to 4 car- 
bon atoms. Z represents OH or NH2. m Is an integer of 1 to 30. and n is an integer of 0 to 29 with the proviso that 
m -I- n s 30; 



24r2-o4— fR»-0-)— R^— Z 
^ ^ 'n 
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wherein R^, and R"^ represent a straight chain or branched alkylene group containing 1 to 4 cattion atoms and 
R^ and R^ are different from each other, Z represents OH or NH2, m is an integer of 1 to 30, and n is an integer of 
0 to 29 with the proviso that m + n s 30. 



5 [002$] The present invention also provides an antifog extrudedAnoided article wherein said antifogging agent (J) is a 
reaction product of a polyolefin having a cartxscyiic acid group (C) or a higher fetty acid containing at least 16 carton 
atoms or a derivative thereof (B-1) with a polyo^kylene compound (D) represented lay the fbllowing fornfula (D-1): 

UR^-0>p-R7 {D-1) 

10 

wherein L represents OH or NH2, R^ represents a straight chain or branched alkylene group containing 1 to 4 carbon 
atoms, R^ represents a straight chain or branched alkyi group containing 1 to 22 carbon atoms, and p is an integer of 
1 to 30. 

[0026] The present invention also provkjes an antifog extrnded/moUed article wherein sM higher fatty ackj (B) is a 
IS higher fatty acki containing 10 to 40 carbon atoms obtained by oxklation or hydrolysis of a natural wax. 

[0027] The present invention also provkles an antifog extruded/mokied article characterized in that sakJ 
extrudedAnoMed article comprises a thermoplastic resin (F), and 0.1 to 20 parts by weight of sakf antifogging agent (J) 
per 100 parts by weight of the thermoplastic resin (F). 

[0028] The present invention also prcvUes an antifog extruded/moUed artksle characterized in that saki 
20 extruded/hfiokJed article comprises a tiiernnioplastic resin (F), 0. 1 to 20 parts by weight of sakj antifogging agent (J), and 
0.01 to 30 parts by weight of a surfactant (G) per 100 parts by weight of the thermoplastic resin (F). 
[0029] The present invention also provkles an antifog extruded/hfiokied article characterized In that sakJ composition 
comprises a thermoplastic resin (F). 0.1 to 20 parts by weight of sakj antifogging agent (J), 0.01 to 30 parts by weight 
of a surfactant (Q). and 0.01 to 30 parts by weight of at least one agent for preventing migration of the antifogging agent 
25 (H) selected from tiie group consisting of a hydrocartx)n resin, a nrndifled polyoltf in, an oxicfized polyolefin and a natural 
wax per 100 parte by weight of ttie ttiermoplastic resin (F). 

[0030] The present invention also provides an antifog extmded/moUed article wherein sakf tiiermoplastic resin (F) is 
at least one tiiermoplastic resin selected from the group consisting of a polyolefin. a polyvinyl chlorkle. and an ethylene- 
vinyl acetate copolymer. 

30 [0031 ] The present invention also provides an antifbg extruded/mokied article wherein sakJ article is a film. 

[0032] The present invention also provides an antifog extruded/hidded article wherein sakJ film is a film for agricultural 
purposa 

PRFFFRRED EMBODIMENTS FOR CARRY ING OUT THE INVENTION 

35 

[0033] Next, tiie tiiblock oligomer (A), tt)e antifogging agent, ttie ttiemnoplastic resin composition, and tiie antHbg 
extruded/mokJed article of tiie present invention are described in detail. 

[0034] The triblock oligomer (A) of ttie present invention is represented by ttie fbOowing general formula (I): 

40 A-B-^ (1) 

[0035] In the formula (I), A has a structure represented by the following general formula (II). B has a structure repre- 
sented by ttie fottowing general fonmula (III), and C has a structure represented by ttie folfowing general formula (IV): 

45 R^-X— (II) 



— (r^o) — f R^— o4- ( lit ) 



.and 

55 

—f^—y^^ (IV) 
In tiie formula (II). R^ represents a straight chain or branched alkyI group or alkenyl group containing 10 to 40 car- 
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bon atoms, or a homopolymer or a copolymer of an a-olefin containing 2 to 4 cartxm atoms. 

Exemplary straight chain or Imnched alkyi groups or alkenyl groups containing 10 to 40 carbon atoms include 

dodecyl. tetradecyl, hexadecyl. odadecyt and dodecadecyl. 

Exemplary a-olefins of the homopolymer or copolymer of an a-olefin containing 2 to 4 cartx)n atoms include ethyl- 

5 ene, propylene, and butene-1 . 

X represents oxygen atom. 0C(°0). C(bO)0, OC(aO)0. NHC(bO), or C(«0)NH. Among these, oxygen atom. 
OC(bO). C(bO)0 . NHC(bO). and C(«0)NH are desirable in view of high resistance to hydrolysia 
In the formula (III), and represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms 
and and are different from each other. Exemplary alkylene groups for R^ and R^ include -CH2-, -CH2CH2% - 

10 CH2CH(CH3)-, and -CH2CH(CH2 CH3)-. Among these, the preferred are -CH2CH2- and •CH2CH(CH3) - in view of 
the superior antifog properties of the resulting triblock oligomer. 

m is an integer of 1 to30.andpreferably2to20. and nme preferably 2 to 10; and n is an integer dO to 29^ and 
preferably 0 to 20. and more preferably 0 to 10 with the proviso that m + n 2 30. 

In the fbmfiula (IV). R^ represents a straight chain or branched all^ene group containing 1 to 4 cartx^n atoms. 
IS Exemplary alkylene groups for R* include -CH2-, -CH2CH2-, -CH2CH(CH3)-, and -CH2CH(CH2 CH3)-. Among 
these, the preferred are -CH2CH2- and -CH^CH(CH3)- in view of the superior antifog properties of the resulting tri- 
block oligomer. 

Y represents oxygen atom, OC(oO), C(-0)0. OC(bO)0. NHC(»0), or C(bO)NH. Among these, Y is preferably oxy- 
gen atom, C(=:0)0, or OC(=0) in consideration of hue. weatherability, and the like. 
20 R^ represents hydrogen atom, a straight chain or branched alkyI group, alkenyl group, or aryl groip containing 1 to 
40 cartx>n atoms, or a homopolymer or a copolymer of an o-olefin containing 2 to 4 catbon atoms. 

[0036] Exemplary straight chain or branched alkyl groups, alkenyl groups, or aryl groips containing 1 to 40 cart)on 
atoms for the R^ include dodecyl, tetradecyl. hexadecyl. octadecyl. dodecadecyl. phenyl, benzyl, methyfphenyl. ethyl- 
25 phenyl, n-propylphenyl, i-propylphenyl, n-butylphenyl, sec-butylphenyt, t-butylphenyl and nonylphenyl. 

[0037] Exemplary a-olefins of the homopolymer or copolymer of an a-olefin containing 2 to 4 cartXMi atoms include 
ethylene, propylene, and butene-1. 

[0038] The triblock oligomer (A) of the present invention generally has a weight average molecular weight measured 
by GPC in the range of 100 to 8000, preferably 500 to 8000, more preferably 500 to 5000. and most preferably 600 to 
30 3000. It is even more preferable in view of the superior initial properties of antifogging that the average molecular weight 
measured is less than 1000. The melting point measured by DSC is generally in the range of 30 to leO'^C. preferably 
40 to 120'*C, and more preferably 40 to 1 10<'C. 

[0039] The triblock oligomer (A) of the present inventk)n is not limited by the production process, and may be any tri- 
block oligomer as long as it has the structure represented by the formula (I). In the present invention, ttie frbHock oli- 
35 gomer (A), however, is preferably a reaction product of a higher fatty ackJ containing 10 to 40 caitx>n atoms (B) or a 
pdyolefin having a carboxylic acid group (C) with a polyoxyalkylene compound (D) represented by the following general 
formula (V), or with a polyoxyalkylene compound (E) represented by the following general formula (VI): 

^ Z-fR^O-) — (-R^-o4— R^— O— (V) 

m n 



Z-(-R^-o) — (-R^-O)— R^ — Z (VI) 



so 

In the formula (V) or (VI), R^, R^ and R^ represent a straight chain or branched alkylene groi^ containing 1 to 4 
cart)on atoms and R^ and R^ are different from each other; and R^ represents a straight chain or branched alkyl 
group, alkenyl group, or aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-de- 
55 fin containing 2 to 4 cartxxi atoms. Examples of R^, R^, R^ and are the same as those mentioned for the formula 
(ID. (Ill) or (VI). 

mis an integer of 1 to30, and n is an integer of 0 to 29 wHh the proviso that m-i-n a 30. 
Z represents OH or NH2. 
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[0040] Exemplary higher fatty acids containing 1 0 to 40 caxbon atoms (B) which is used in the preparation of the reac- 
tion product constituting a preferable example of the tribtock oligomer of the present invention include lauric add, 
palmitic acid, stearic acid, behenic add. and montan acid. Among these, those prepared by oxidizing or hydrdyzing a 
natural wax are preferred. 

5 [0041] In the present invention, a natural wax is a wax secreted by a plant or an animal or a wax extracted from a 
mineral, which is an ester of a higher fatty acid arKl a fugher alcohol and which is solid at nornial temperature. 
[0042] Exemplary waxes of plant origin indude candelilla wax, carnauba wax. rice wax, Japan wax, and jojoba oil. 
[0043] Exemplary waxes of animal origin indude beewax, landin (wool grease), and whale wax. 
[0044] Exemplary mineral waxes include montan wax. 

10 [0045] In the present invention, use of a higher fatty add containing 10 to 40 carbon atoms obtained by oxidation or 
hydrolysis of the natural wax as described above is preferable in view of the excellent initial antifbg properties and pro- 
longed antifog properties of the resulting product 

[0046] Production of the higher fetty acid (B) by oxidation or hydrolysis of the natural wax may be conducted by any 
of the methods known in the art, for example, by oxidizing the natural wax as described above with a chromic acid such 
75 as chromium sulfate, or by hydrdyzing the natural wax with an add catalyst 

[0047] In the present invention, the higher fatty add produced by such method may be used either alone or in combi- 
nation of two or nfK>re such fatty acids. 

[0048] Among such higher fatty ackls, use of the montan acid wax produced by oxidizing montan wax with chromic 
acid for the higher fatty acid (B) is preferable in the present invention in view of the superior hue, hardness and other 
20 properties of the resulting product 

[0049] The polyolef in having a carboxylic add group (C) which is used in the preparation of the reaction product con- 
stituting a preferable example of the triblock digomer (A) of the present invention may be prepared by graft copolymer- 
izing an unsaturated cartx>xyfic add to a polyolef in. 

[0050] Exenplary unsaturated cartxscylic adds which may be used for this purpose indude unsaturated carboxylic 

25 acids such as acrylic acid, methacrylic add, maleic acid, fumaric add, tetrahydrophthalic add, rtaconic acid, citraconic 
acid, crotonic add, isocrotonic add. nort>ornene dicartxu^ic add. and bicydo[2.2,1]hepto-2-ene-5.6-dicartx>xylic add, 
and derivatives thereof (acid anhydrides, acid halides, amides, Mdes, esters and the like). 
[0051] Exemplary unsaturated carboxylic acid derivatives indude malenyl chloride, malenylimide, maleic anhydride, 
rtaconic anhydride, citraconic anhydride, tetrahydrophthalic anhydride, bicydo[2,2. 1]hepto-2-ene-5,6-dicartx>xylic anhy- 

30 dride, dimethyl maleate, monomethyl maleate, diethyl maleate. diethyl fumarate, dimethyl itaconate, dethyl citraoonate, 
dimethyl tetrahydrophthalate. dimethyl bicydop,2,1]hepto-2-ene-5,6-dicarboxylate, hydroxyethyl (meth)acrylate, 
hydroxypropyl (meth)acrylate. glyddyl (meth)acrylate, aminoethyl methacrylate^ and aminopro^ methacrylate. 
[0052] Among these, the prefened are (meth)acrylic add, maleic anhydride, hydroxyethyl (meth)acrylate, glyddyl 
(meth)acrylate. and aminopropyl methacrylate. 

35 [0053] The content of the grafted unsaturated cartxsxyiic add in the pdyolef in having a cartx>xylic add group (C) used 
in the present Invention is generally in the range of 0.1 to 20% by weight, and preferably in the range of 0.5 to 10% k>y 
weight The content of the grafted unsaturated carboxylic add as used herein designates the content on weight bases 
of the grafted comonomer in the graft copolymerized polymer. For example, when 1 g of the monomer is graft copdy- 
merized in 100 g of the graft pdymer, the content of the grafted monomer is 1% by wdght. 

40 [0054] Furthermore, the polyolefin having a cartxscylic add group (C) may generally have a weight average molecular 
weight measured by QPC of 100 to 8000, preferably 500 to 8000. more preferably 500 to 5000. and more preferably 
600 to 3000 in order to produce a triblock oligomer adapted for use as an antifogging agent capable of imparting a pro- 
longed antistat and antifbg performance. 

[0055] The polyolefin having a carboxylic acid group (C) may be produced by a known method such as the method 
45 disclosed in JP-B 52-22988, and for example, by heating and melting a polydefin at a terrperature higher than its sof- 
tening pdnt, and simultaneously and sequentially adding dropwise an unsaturated caitxscylic acid and a peroxMe with 
stirring to thereby proceed the graft copolymerization readkm. 

[0056] In the present invention, the pdyoleTin having a carboxylic add group (C) may be used either alone or in oom- 
binatk>n of two or more such polyolefina 

so [0057] The pdyoxyalkylene corrpound (D) which may be used in the preparation of the reaction product constituting 
a preferable example of the triblock oligomer (A) of the present inventk)n is an amine or an alcohol compound which 
has the polyoxyall^ene moiety and which has the stnjcture as represented by the above general fbrmula (V). 
[0058] Such pdyoxyalkylene compound (D) may be prepared tjy adding an alKylene oxkJe containing 1 to 4 carbon 
atoms to an alcohol, and optionally converting the terminal hydroxy! group to amine. 

55 [0059] Exemplary such polyoxyalkylene compounds (D) indude poly(3 mole)oxyethylene lauryl ether. poly(4 
mole)Qxyethylene lauryl ether, poly(5 mde}Qxyethylene lauryl ether. pdy(6 mole)oxyethylene lauryl ether. poly(9 
molejoxyethylene lauryl ether, poly(14 mole)oxyetf^ene iauryl ether. poly(30 mole)oxyethylene lauryl ether, poly(3 
molejoxyethylene methyl ether, poly(4 molejoxyethylene methyl ether. poly(5 mole)oxyethylene methyl ether, poly(6 
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-■ . ^ji^^ «-rfhui oihar OOIW14 moletoxvrthylene methyl elher, poly^ mote)ai{yelhylene methyl ether. poly(3 
"^'SSl^I^r^ WW^ISS^^ bujielher. mole)oxyethylene butyl elher. poly(30 

SSk^SS^SvteneWuryl ether. amiwWS mole)oxyethylene methyl ether. am.n<^poly(l4 -^^^^^V^ene 
S SSpoly(30 n!ole)oxyethylene methyl ether, and amimH)0ly(2 mole)o)cyp«pyleneix.ly(5 molejoxyeth- 

the Dreferred are poiy(3 mole)<«yethylene methyl ether. poly(4 moie)oxyethylene methyl ether. 
JSiS^rSXrS iSS^^^ methyl ether. poly(3 mole)oxyethylene lauryl ether. 

Cli^i ioTm*)«Sie bury. elher. pCy(6 mo.e)oxyethyle„e lauryl e««r. and 

L^laJe^iSitriSS^^ 

^^^"IXary such pdyoxyalKylene conpounds (E) include polyethylene glycol, polypropylene glycol, pdybuty- 

SSl'InTSSSi! if 5.e r^ product constituting a prefemUe exanple of the trWo* ofigomer (A) of the 
S2!L i!^<nS«5*e S.er fatty ackl (B) is reacted v«th the pdyoxyalkylene compound (D) or the polyoxy- 
present '"^**V*^JTC*^^ ml is oreferably reacted with 0.1 to 5 molar amount of the polyoxyall<ylene 

««mn«,nd rm ihe reaction may Ije conducted in the presence of a know^ , , . 

fSr'^Sirr:S2rtheh^herl«tyac«(B)a^ 

HiBMlvrina at least a Dart of Iwth compounds in a nonpolarsolvert. or after meftingtxjth 

£^^^B^*^^^ in the reaction include agnatic hyd«Ka*on solventB such « bereene 
ESL ^S?- liSSfcSrocaibon solvents such as pentane. hexane. heptane, octane, "onane and decane^ 
SS SJ^^J* nSoSSS. methylcydohexane. and decahydronaphthalene; and 
SsS^en^ne d^hlorobenzene!^^ methylene chloride, chlorofam,. carbon tetrachloride, and 

ISSr^SS^'i^isdesirab^conductedatarea^ 

SirSiST^^n ^^ed With the h-,her f.tty add (B, in mo««, ^te^the r«agon is pre...ably con- 
Sat a twmwature higher than the melting poW of the hH^^ 

?iSS in tSTJ^SS the reaction product constituting a preferable example of the trWock ol.gomer (A) of fte 

K^SwiSene ompo^ (E). the polyolelin having a cartxwylic acid group (C) is preferably reacted w* 
0 Z s^'SS^reKthe ciboxylic add group in the pdyolef hi (C) of the 

or tte oZLlMene oonpound (E). In older to accelerate the reaction, the reaction « preferaUy conducted under 
^C^rTSl?e3^poun,!whereinZisOHinthef*^ 

s^rse'^arasrr.^^^^^ 

Spol^MeJl<SI^ 

K prlHJ cSii at a temperature Wgher lhan the meHing point of the polyolefin having a cartx«yl.c aad 

K^'^^jSlSS'^rc^edthetril.ocKd^^^ 
Seed L an antitogging agent or an enlist 
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[0076J The trUock oligomer (A) of the present invention may Iw used either alone or in conttnation of hvo ore more 
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properties for a prolonged period 
[0076] Thetril 
such oligomerB. 

^"^^ °* '"^^'^ is used as an antifogging agent the triUock oOgomer 

(A) may be used by adding it to a thermoplastic resin for use as a thermoplaslic re^ coroLic^ bircoartnSSJIS 

I Jh-^ * o» an artWe molded from a themwpteSc 

(A) by addition to a tttermoplasbc resin for use as a thermoplastic resin conposition with high antitog properties Isoref- 
eraWe in consideration of extrudability and economy (sinple procedure). "»»*«P«nie8isprer 
[0078] Exonplary organic solvents used for dispersing the triUock oligcmer (A) include hydrocarbon solvents such as 
h«ene. heptane, and de«ne: aromatic hydraoartnn sohwils such as benzene, toluene^^^; 

pronrt alcohol, and chtonne solvents such as dichtoroethane.trichloroethane.^ 

.^l^f"^"* ifweneon also provides a thermoplastfo resin compositfon comprising a thermcplastfo resin (F) 
^ ? • above. This resm composition exhibits excellent aniifog pSZniTmS 

J^H'"^^ resin composition contains 0.1 to 20 parts by weight, preferably 0.5 to 15 parts by weight 
and nwepreferaWytolOparts by weight of the tribtocko^^ 

S'o!i,:r:Sa^^^'(S:''"^ 

SS!1l ^ constituting ttie themioplasHc resin composition of the present inven- 

ISITSSJ^ f X2 J ^IT^*" * f * « «" aaylonitrile^HrtadieneW^ 

ymer (ABS). a polymethacrylate. a polycarbonate, a pdyphenylene oxide, a polyvinyl chloride, a wLnv^a 
chlonde. a vinyl acetate polymer, and an ethyleneHmeth)aaylate copolymers. Amow SoSeSTrSSS 
re^ns^ectedfromthepolyolernthepdyvi^ 

of the transparency, weatherabifity and strength. «» h wwowb in view 

S^!!irS^^*'!L**!^ ("^ include Olefin homopolymers such as 

poj^ene. polypropylene, pdyl-butene. polymethylpentene. and polymethylbutene and definoSo&s such ^ 
ettv^ene-aK^lef mandom copolymer and propylene-elhylene random copolymer. Among these, the^ned arepohJ 

prepared from an olefin cortaining 3 a more carbon atoms, the polymer may be either an IsrtacticSi^Vw a s3! 
o^«polymer. Among these, the particularly preferred are ihytone hoiopolymer a^JZ^rSS^ 

[0083] Preferable ethylene homopolymer and ethylene-a-olefin random copolymer are ttiose havino a densitv in lha 

Sni:i%Tiil?io^r:^^"^^'^'^^^™=^™°^^ 

^IJ^ 1!!?:^*'" ^ P""**^ by any of known processes such as highi)re8sure radical polymerization 
T '^^S^T^ polymerization conducted in the presence of a tiansJoLetal conpSnSS^S 
as a Zietfer-Natta catalyst or a metallocene catalyst »«jnHCBMiy5i6ucn 

0.^ g/cm and a MFR 0^ 0.1 to 20 g/10 mia produced by medium or fow-pressure polymerization, or a mixture witt 

a hflh pr«»ure^proc«sed low density polyettvlene having a density of O.oTo to O.^Scm' ^Ta MFR^i to 2 

^n^is preferred in viewoftt,eextrudability or moWaWlity. high t«nsm^ strenjh and welth^ 

[0086] Exeni^polyamideswhichmaybeusedfbrtt,e*iemwplasBcresin(F)indudealfah^ 

^I'^^'^'^T'^' ««^P<-y«™Wes'priducedfhJ^^ 

acid and an alphatcdiamina Among ttiese.*ieprefened Is nylons ».«eaio«wyiic 

^"S.. ^«^"y polyestere which may be used for flie tttennoplastic resin (F) include aiomatic polyestens such as 
polyettvlene terephthalate. polyettvlene napWhalate. and polybutylene terephOialate; pd^^STt^^yZ 
droxybutylate. Among ttiese. ttie preferred is polyettiylene terephthalata ^ P«wraacwne. and polyhy- 
[0088] Exemplary polyacetals which may be used for the Ihennoplastic rasin m Irvdixla noiwinrmoM<.f»ri<>/.^ 
^^ati^ene^po^cetaldehyd^po^rc^^ 

£!S,i!^S!^ polystyrenes which may be used for ttie ttiermoplastic resin (F) include styrene homopolymer and 
b|polymer8 of styrene wrth acrytonitrile. methyl methacrylate. a a-metivWyrene such as a^tonitril^SSrc^ 

[0090] E«nplarypreferableABSwhichmaybeusedforttiettwmoplasBcre6in(F)arethoseoonW 
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glycerin dbehenata, and g^rin dideate; 

glycerin Iri-fatty acid esters such as glycerin trilauratt^ glycerin trfmyristatet glycerin tripalmilate. glycerin tristear- 
ate, glycerin tribehenate, and glycerin trioleate: »»». wyswin msiear 

diglycerin mono^attyadd esteresuch asdiglyeerin monolaurate. diglycerin monomyristate. diglycerin monopalmi- 
tate.diglyceriniTiono6tearale.diglycerinbehenate.anddiglycerinmonooleaie- ° Bvcenn monopaimi 

ix)iyethylene glycol fatty add esters such as pdyethylene glycd 200 monolaurate. polyethylene glycol 200 monos- 
tearate, and pdyethylene glycol 200 monodeate; a »«» monos- 

higher alcohd ethylene oxide adducts such as lauryl alcohd EO 2 mde addud. iauryl alcohd EO 4 mde adduct 

polyfvdric atoohd tatty add ^ers sudi as soit>ltan tatty add ester, propylene glycd tatty add ester, sucrose tatty 
acjd ester, crtnc aod mono- (d.- or tri-)stearyl ester, pertaerythritol tatty add eater, frimethyM profane tatN S 
ester, pdyoxyethylene glycerin tatty add ester, pdyoxyethylene soibitan tatty add ester. pdye£em alvod ftMv 
add ester, and pdypropylene glycol tatty add estar; pwywiyiene giycd tatty 

!iJ!*'*f2''^^^^^'P'«''<'«"*"« sudi as N.N-bis(2-hydroxyettiyl)tauryl amine. N.N-bi6{2-hydraxyethyOmyr. 
jrtjj amnft N.N.bis(2-hydroo(yethyOpalmityl amine. N.N-bis(2-hydroxyethy06tearyl amine, and N.NW-hydioxy9. 

inyijoieyi ammo; ' ' 

N.N*i6(2-hydrQxyi8opropyl)aliphatic amines sudi as N.N.bis(2-hydroxyisopropyl)lauryl amine. N N-bis(2-hydrox- 

^t'S?i^MT*2^??^"!!^f ^ N.N*is(2.hydraxyettiyl)tauryl amide^ N.N*i8(2-hydroxyelhyOmyr. 
«^ amide. N,N*.s(2-hydraxyethyl)palmityl amide. N.N-bis(2-hydrai(yettiyl)8tearyl amide. N.I*bfe(24iJrS 
ttiyObeheny! amide, and N.N-bis(2-hydroxyettiyl)oleyl amide: ' " » " N.r™stz-nyarQxye- 

N.N-bis(2-hydrcxyi8opropyOaliphatic amides sudi as N.N-bis(2-hyd(oxyi6oprapyOlauryl amide. N.N-bi6(2-hvdrox- 

N-liff 2-»V«l««yisopropy^^ aHiinTS^N^ivd-S^^ 
and N.N-bis{2-hydrQxyi8opropyl)oIeyl amide; ,-^«kj/ amiuo, 

ScVctfi^^^ISl-ild'''^'*^'^ 

!fn.!Z!^^ '"'S2!!2f ""^te""*^ Pdyacyelhylene glycol tatty add alcohd ether, polyox- 
e^ SSS^^ Polyc«ypropylenei)dyQxyelhylene blodcpolymer. pdyettiylene glycd. and pdypro^- 

101 04] Among these, use of at least one compound seleded from glycerin tatty add esters, glycerin tatty add diesteis 
£?*""JS: ^ '^^"Vlene glycd tatty add estens. higher alcohd ettylene^e addSJ N nS 

2?S^5K5S'^^"iL^^^^^ N.N*isj4,yd,oxyethyOaStic arSd« 

andN.N^Js(2-hydroxy«cpropyl)a«^ 

I0105I Amount such surtadante, combinations of a glycerin alkyi ester (Q-l) represented by ttiefolloi«rtna formula fa- 
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[0106] In the formula (g-1). Rqi. Rq2 and Rqs are independently hydrogen atom, or an acyl group containing 12 to 
22 cartson atoms. 

35 [0107] In the formula (g-2). Rq*. Rqs. Rqs and Rq7 are independently hydrogen atom, or an acyl group containing 12 
to 22 carbon atoms. 

[0108] In the formula {g-3), Rqb is an all^ group containing 12 to 22 cartx)n atoma 

[0109] Examples of such glycerin alkyt ester (Q-1). diglycerin alkyi ester (Q-2). and a dlethanol alkyi amine include 
glycerin monostearate. glycerin monopalmitate. glycerin monolauiate. glycerin dstearate. glycerin dipalmHate. glycerin 

40 dilaurate. glycerin tristearate. glycerin tripalmitale, glycerin trilaurate, diglycerin monostearate, dglycerin monopalmi- 
tate. diglycerin monolaurate, diglycerin distearate. diglycerin dipalmitate. diglycerin dilaurate, diglycerin tristearate. dig- 
lycerin tripalmltate, diglycerin trilaurate, diglycerin tetrastearate, diglycerin tetrapalmitate, diglycerin tetralaurate. N.N- 
bis{2-hydroxyethyOstearylamine. N.N-bis(2-hydroxyethyI)palmitylamine. and N.N-bi8(2-hydroxyethyO laurylamina 
[Oil 01 In the thenrxsplasttc resin composition of the present Invention, the surfactant as described above may be used 

45 either alone or in combination of two or more such surfectants. 

[01 1 1 ] Furthernrwre, the thennoplastic resin composition of the present invention may optfonally contain an agent for 
preventing migration of the antifbgging agent in an amount of 0.01 to 30 parts by weight preferably 0.05 to 20 part t)y 
weight and more preferably 0.1 to 15 parts by weight per 100 parts by weight of the thennoplastic resin. Incorporation 
of the agent for preventing migration of the antlfogging agent Is effective in further stabilizing the antifog peribrmance 

so for an even longer period. 

[01 1 2] Exemplary agent for preventing migration of ihe antifogging agent blended in ttie ttiermoplastic resin conpo- 
srtion of ttie present invention include a hydrocarbon resin, a modified polyolef in, an oxidized polyolefin, and a natural 
wax. 

55 (a) Hydrocarbon resin 

[01 1 3] The hydrocarbon resin which may be used as the agent for preventing migration of ttie antifogging agent in ttie 
tiia^moplastic resin composition of ttie present invention is ttie one obtained by polymerizing a styrenic monomer (K-1) 
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represented by the general formula (VII) with at least one monomer selected from a fraction produced as a Isyproduct 
in the purification a racking of petroleum (K-2) containing unsaturated hydrocartions containing 4 or 5 carix>ns and an 
Indene monomer (K-3) represented by the general formula (Vlli) in the presence of Friedel-Crafls catalyst. The hydro- 
cartxHi resin may be a bipolymer. a terpolymer. a tetramer or other multi-element copolymer prepared by contiining the 
styrenic monomer (K-l) represented by the general formula (VII) with the fraction (K-2) containing unsaturated hydro- 
carbons containing 4 or 5 carbons or the indene monomer (K-3) represented by the general fbmiula (VIII). 




10114] In the general formula (VII) representing the styrenic monomer (K-1). R®. P?, R^o and ^ which may be either 
the same or different are hydrogen atom or an alkyi groip containing up to 4 caitson atoms. Exemplary alkyl groups con- 
taining up to 4 cartx)n atoms include methyl group, ethyl group, prop^ group, and butyl group. 
101 1 5] Exemplary styrenic monomers represented by the general formula (VII) include styrene, virtyltoluene, a-meth- 
ylstyrene. and Isopropenyltoluene. which may be used alone or in combination of two or mora 
[01161 In the present invention use off styrene. vinyltoluene, a-melhylslyrene, and isopropenyltoluene Is preferred in 
consideration of availability, price, and the like. 

[0117] The fraction (K-2) containing unsaturated hydrocartwns containing 4 or 5 carbons may comprise any fraction 
selected from the fractions produced as a byproduct in the purification or craddng of petroleum containing unsaturated 
hydrocarbons containing 4 or 5 cartx)n8. 

[0118] The fractions produced as a byproduct in the purification or craddng off petroleum containing unsaturated 
hydrocarbons containing 4 or 5 carbons (hereinafter reffered to as C4 and C5 ffractions) are generally fractions whose 
boiling point under normal pressure is in the range off from -15C to +45C containing polymerizable monomere such as 
1 -butane, Isobutene, 2-butene. 1,3-butadiene, 1-pentene, 2-methyl-l-butene. 3-methyl-l-butene. 2-pentene. isoprene, 
1.3-penladiene, and cydopentadiene. In the present invention, any fraction containing the polymerizable monomere 
selected from the C4 and the C5 fractions may be employed, and the fractions which may be eirplGyed are not limited 
to the C4 and C5 fractions, and the C4 fraction. C4 fraction from which butadiene has been removed, the C5 fraction. 
C5 fraction from which isoprene has been renxsved. C5 fraction from which cydopentadiene has been removed, and 
the like may be employed. 

[0119] In the general formula (VIII) representing the indene monomer (K-3), R^^. R^^ and R^^ which may be either 
the same or different are hydrogen atom or an alkyl group containing up to 6 carbon atoms. Exemplary alkyl groups con- 
taining up to 6 carbon atoms indude methyl group, ethyl group, propyl group, butyl group, pentyl groip. and hexy! group. 
[0120] Exemplary indene monomers indude Indene. methyl indene. and ethyl indene. whteh may be used alone or in 
combination off two or more. 

[0121] In the present invention use of Indene is preferred In consideration of availability, price, and the like. 

[0122] The content off the styrenic monomer (K-1) represented by the general formula (VII) in the hydrocarbon resin 
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18 in the range of 30 to 99% by mole and preferably in the range of 45 to 99% by mole in consideration of the good com- 
patibility with the thermoplastic resin (F) and the improved sustainability of the antistat and antilbg properties of the 
resulting compositioa 

[01 23] The content of the fraction (K-2) containing unsaturated hydrocarbons containing 4 or 5 carbons is in the range 
of 1 to 70% by mole, and preferably in the range of 1 to 55% by moUe, 

[01 24] The content of the indene monomer (K-3) is in the range of 0 to 60% by mole, and preferably in the range of 0 
to 50% by mole. 

[01 25] The content of each monomer in the hydrocaitx)n resin used for the agent for preventing the antifogging agent 
migration may be measured by quantitating the monomer remaining in the solution after the reaction by gas chroma- 
tography. 

[0126] The production of the hydrocarbon resin may be accomplished by reacting the styrenic monomer (K-1) witii at 
least one menrt)er selected from the fraction (K-2) containing unsaturated hydrocartxxis containing 4 or 5 carbons and 
the indene monomer (K-3) in the presence of a catalyst for ccpolymerization. 

[01 27] The catalyst used for the copolymerization Is the one generally known as a Frledel-Crafts catalyst, and exem- 
plary such catalysts include aluminum chloride, aluminum bromide, dichloromonoethyl aluminum, titanium tetrachlo- 
ride, tin tetrachloride, and boron trif luoride. 

[0128] The catalyst is used in an amount of 0.01 to 5.0% by weight, and preferably in an amount of 0.05 to 3.0% by 
weight in relation to the total amount of the monomers. 

[0129] With regard to the polymerization reaction, the reaction is preferably conducted in at least one hydrocarbon 
solvent selected from aromatic hydrocartx)ns, aliphatic hydrocart)on8, and alicyclic hydrocarbons to thereby facilitate 
removal of ttie reaction heat and prevent inaease of the viscosity. Preferable hydrocarbon solvents include aromatic 
hydrocarbons such as toluene, xylene, ettiylbenzene, mesitylene, cumene, and cymene; mixtures thereof, mixtures of 
such aromatic hydrocarix)n solvent with an aliphatic hydrocart)on such as pentane, hexane. heptane, or octane and/or 
an alicyclic hydrocarix>n such as cyclopentane. cydohexane or methylcydohexane. In tiie polymerization, the amount 
of the hydrocaitx)n solvent is preferably adjusted so that the initial concentration of the monomers in the reaction mix- 
ture is in the range of 10 to 70% by weight 

[01 30] The polymerization temperature may vary depending on the type and tiie amount of the monomers and the 
catalyst used. The polymerization temperature, however, is generally in the range of -30 to 50^0. 
[01 31 ] The polymerization period is generally from about 0.5 to 5 hours, and the polymerization is usually conpleted 
in about 1 to 2 hours. 

[0132] The polymerization may be conducted either t^ batchwise or continuous process, or alternatively, tiy multi- 
stage polymerization. 

[01 33] The hydrocart)on resin used as tiie agent for preventing tiie antifbgging agent migration in ttie present invention 
may preferably have an average molecular weight in ttie range of 300 to 5000. and more preferably 500 to 3000 In con- 
sideration of the good compatibility witti ttie ttiennoplastic resin (A) and the improved sustainability of ttie antistat and 
antilbg properties of ttie resulting composition. 

[01 34] In the present invention, flie hydrocarbon resin as described above may be used eittier alone or in combination 
of two or more such resins. 

(b}Modffied polyolefin 

[0135] The modified polyolefin which may be used as ttie agent for preventing ttie antifogging agent migration in ttie 
present invention is ttie polyolefin having graft copdymerized ttiereto at least one monomer selected from ttie group 
consisting of an unsaturated carboxylic acid, a derivative ttiereof. and an ethylenic unsaturated monomer having at 
least one group selected from hydroxyl groups amino groip and sulfone group. 

[0136] Exemplary unsaturated carboxylic acids which may be used for ttie monomer include acrylic add, mettiacrylic 
add, maleic acid, fumaric acid, tetrahydrophttialic add. itaconic add. dtraconic acid, crotonic add. isocrotonic acid, 
norbornene dicarboxylic add, and bicydo^,2.1]hepto-2-ene-5,6-dicaiboxylic add, and derivatives thereof (add anliy- 
drides, acid halides, amides, imides, esters and the liitt). 

[0137] Exemplary unsaturated carboxylic acid derivatives include malenyl chloride, malenylimide. maleic anhydride, 
itaconic anhydride, citraconic anhydride, tetrahydrophttialic anhydride. bicydo[2.2,1]hepto-2-ene-5.6-dicart)Qxylic anhy- 
dride, dimethyl maleate, diethyl maleate. diettiyl fumarate. dimettiyl itaconate. diettiyl crtraconate. dimettiyl tetrahy- 
drophttialate. dimettiyl bicydo|2.2,1]hepto-2-ene^,6-dicart}oxylate. hydroxyettiyl (metti)acrylate, hydroxypropyl 
(metti)acrylate. glyddyl (metti)acrylate. aminoettiyi mtfhaaylate. and aminopropyl mettiacrylate. 
[0138] Among tiiese, the pretended are (metti)acrylic add, maleic anhydride, hydroxyettiyl (meth)acrylate. glycidyl 
(metti)acrylate. and aminopropyl mettiacrylate. 

[0139] The mocfified polyolefin which may be used as ttie agent for preventing ttie antifogging agent migration In ttie 
present invention has good affinity witti ttie antistatic agent or ttie suri^ctant when ttie content of ttie giafted unsaturated 
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caitxsxyfic acid is 0.1 to 20% by weight, and preferably, 0.5 to 10% by weight 

[0140] The content of grafted unsaturated cartxnylic add as used herein designates the content on weight bases of 
the grafted conx>nomer in the graft copotymerized polymer. For example, when 1 g of the mononner is graft oopolymer- 
ized In 100 g of the graft polymer, the content of the grafted monomer is 1% by weight. 

[0141 ] The modified polydef In is preferably the one exhibiting a limiting viscosity [n] measured in decaline solvent at 
ISS^'C of 0.01 to 3 dl/g. preferably 0.02 to 1 .8 dl/g. and more preferably 0.05 to 0.3 dl/g in consideration of the inproved 
sustabiability of the antistat and antifbg properties of the resulting composition. 

[0142] The modified polyolefin may be produced by a known method such as the method disclosed In JP-B 52-22988. 
and for example, by heating and melting a polyolefin at a temperature higher than Hs softening point and sinrtiHane- 
ously and sequentially adding dropwise an unsaturated caiboxylic add and a peroxide with stirring to thereby proceed 
the graft copolymerization reaction. 

[0143] The modified polyolefin used for the agent Ibr preventing the antifbgging agent migration in the composition of 
the present invention may be used either alone or in combination of two or more such polyolefins. 

(c) Oxidized polyolefin 

[0144] The oxidized pdyolef in which may be used for the agent fbr preventing ttie antifbgging agent migration In ttie 
present invention is pr6ferak)ly the one produced by oxidizing a polyolefin by using an oxygen-oontaining gas. 
[0145] The polyolefin which is the main component of the oxidized polyolefin is eitiier a homopdymer comprising one 
a-olefin containing 2 to 12 cartx>n atoms or a copolymer comprising two or more such a-olefin. 
[0146] Exemplary a-defins containing 2 to 12 carbon atoms indude ettiylene, propylene, butene-1. pentene-1. 2- 
methylbuten&-1. 3-mettiylbutene-1, 3.3-dimettiyfbutene-1. heptene-1, metr^exene-1, dimetfiy|>entene-1, trimethyl- 
butene-1. ettTyIpentene-1, octene-1. methylpentene-1. dimehyfhexene-1, trlmethylpentene-1, ettiyihexene-1. metlyl- 
ethylpentene-1, dietiiylbutene-l, propylpentene-1. decene-1. metfiylnonene-1 . dimettiyloctene-l. trimettiylheptene-l . 
ettiyloctene-1. methytethylh^ene-l. diethylhexene-1, dodecene-1. and hexadodecene-1. 

[0147] The pdyolefin is preferably tiie one exhibiting a limiting viscosity [ti] measured in decaline solvent at 135C of 
0.01 to 3 dl/g, and preferably 0.02 to 1 .8 dl/g. 

[0148] Such polyolefin may be produced by any of known processes such a^ highisressure radical polymerization, 
and medium or low-pressure polymerization conducted in the presence of a transition metal compound catalyst such 
as a Ziegler catalyst or a metallocene catalyst. 

[0149] An exemplary method fbr produdng ttie oxkilized polyolefin by oxidization of ttie polyolefin is ttie mettiod dis- 
dosed in JP-B 48-37991 wherein the polydefin in molten state is brought in contact witti an oxygen-containing gas, fbr 
example, by heating ttie pdydef in to a temperature higher ttian its softening pdnt and bubbling ttie oxygen-containing 
gas into ttie molten polyolefin wItti stirring. 

[0150] The oxygen-containing gas used for ttie oxidation of ttie pdyolefki may be adequately sdeded from pure oxy- 
gen, air, and ttie like. 

[0151] The oxidized polyd^in used for the agent fbr preventing ttie antifbgging agent migration in ttie present inven- 
tion Is preferably ttie one having an acidity d 0.1 to 100 mgKDH/g. and prefbraUy 0.5 to 80 mgKOH/g in consideration 
of ttie good affinity witti ttie antistatic agent or ttie surfeidant and ttie good suslalnability of ttie antistatic or antifbg prop- 
erties of the resulting composition. 

[0152] The oxidized pdyolefin used Is preferably tfie one exhibiting a limiting viscosity [n] measured in decaline sol- 
vent at 135C of 0.01 to 3 dl/g, preferably 0.02 to 1 .8 dl/g. and more preferably 0.05 to 0.5 dl/g. 
[0153] The oxklized polydefin may be used eittier atone or in combination of two or more such pdyoldins. 

(d) Natural wax 

[0154] The natural wax which may be used fbr ttie agent fbr preventing ttie antifogging agent migration in the present 
invention may be a wax d plant origin, a wax d animal origin, a a mineral wax. The wax used is not particularly limited 
as long as it is an ester of a higher fatty add and a higher aloohd or a derivative of such ester, and it is solkl at normal 
temperature. 

[0155] Exemplary waxes of vegetable origin indude candelilla wax, carnauba wax, rice wax, Japan wax, and jojoba 
dl. and exemplary waxes of animal origin indude beewax. landin (wod grease), and whale wax. Exemplary mineral 
waxes include montan wax. 

[0156] The wax as mentioned above may be ttie one whtoh is partiy or totally saponified, and such wax may be used 
either alone or in combination of two or more. 

[0157] In ttie present invention, among tiie agent for preventing ttie antifbgging agent migrations as described above, 
the modified polyolefin (b). and in particular, the modified pdydefin graft modified witti an unsaturated cartxixyllc add 
exhibits vnosX prominent effect in imparting the prdonged antifog properties. 
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10158] The thermoplastic resin composition of the present invention may include a conipatit)ilizer such as a metal salt 
of higher fatty acid, a polyolefin wax, a hydrogenated petroleum resin, and an antistatic agent other than those 
described atxsve. as well as various additives such as a thermal stabilizer, a weathering agent, a hindered amine stabi- 
lizer, a nucleating agent a metal inactivator. a lubricant, an antiUodong agent a slipping agent, a thermostatic agent, 
an antlmist agent, a mold release agent, an Inorganic f flier, a pigment-dispersing agent, a pigment, a die, and a cross- 
linking agent In an amount which does not adversely affect the object of the present invention, and such additives may 
be added in the production of the resin composition. 

[01 59] Thennat stabilizers which may be used in the present invention include phenolic stabilizers, phosphorus-based 
stabilizers and sulfur-based stabilizers. 

[0160] The phenolic stabilizer which may be used in the present invention is not limited to any particular type, and the 
one which has been i^ed as a stabilizer may be used. Exemplary phenolic stabilizers include the con^xwnds as listed 
below: 

[0161] 2.6-di-t-butyl-4-methylphenol. 2,6^i-t-butyl-4-ethylphenol. 2,Micydohexyl-4^nettlyfphenol. 2,6^i-t-amyl-4- 
melhylphenol, 2.6-di-t-octyl-4-propylphenol. 2.6-diq^e}^-4-n-octylphenol, 2-isopropyl^methyl-6-t-butyiphenol. 2- 
t-butyl-2-ethyl-6-t-ocyty(phenol, 2-isobutyl-4-ethyl-6-t-hexylphenol, 2-cyclohexyi-4-n-butyl-6-i8opropylphenol, dl-a-toco- 
pherol, t-butylhydroquinone. 2.2'-methylenebi6(4-methy|.6-t-butylphenol). 4,4'4xjtylidenebis(3-methyl-6-t-butylphenol), 
4,4'-tiiiobis(3-methyl-6-t-buty!phenoO. 2,2-thiobis{4-methyl-6-t-bulylphenol), 4.4'-methylenebls(2.e<fi-t-butyIphenol)! 
2.2'-methylenebis[6-{1-methylpyclohexyl)-pK;resol)]. 2,2*-elhytidenebis(4,6<li-t-butyIphenol), 2,2'-butylidenebis(2-t- 
butyl-4-methyfphenol). 2-t-butyl-6-(3-t-butyl-2-hydrQxy^5-methylbenzyl)-4-melhyiphenyl acrylate. 2-[1-(2-hydrQxy-3,5- 
di-t-pentylphenyl)ethyl]-4,6^i-ti3entylphenyl acrylate, 1,1,3-tris-(2-methyl-4-hydroxy-5-t-butyfphenyl)butane, triethyl- 
ene glycol-blsI3-(3-t-butyl-5-methyl-4-hydroxyphenyO propionate]. 1,6-hexanediol-bis[3-(3.5Kli-t-butyl-4-hydroxyphe- 
nyl) propionate, 2.2-thiodiethylen^s[3-(3.5-di-t-butyl-4-hydroxyphenyI) propionate, N,N'-hexamethylenebls(3.5Kji-t- 
butyl-4-hydroxy-hydrocynnamide), 3,5-di-t-butyl-4-hydraxybenzylphosphonate-dieth^ trls(2,6-dim^-3- 
hydrQxy-4-t-butylbenzyO Isocyanurate. tri6(3.5-dl-t-butyl-4-hydroxybenzyl) Isocyanurate. tris[(3.5-dj-t-butyl-4-hydroxy- 
phenyl)propiony!oxyethyl] isocyanurate. tris(4-t-butyl-2.6Kjimethyl-3-hydroxybenzyl) isocyanurate. 2,4-bis(n-octylthio)- 
6-(4-hydraxy-3,5-cfi-t-butylaniiino)-l .3.5-triazine, tetraWs[methylene-3K3,5-di-t4)utyl-4-hydroxyphenyl)propionate]meth- 
ane, 2,2*-methylenebis(4-methyl-6-t-buty(phenol)terephtha!ate. 1.3,5-trlmethyt.2,4,6-trfe{3,5-di-t-butyl-4-hy*oxyben- 
zyl)benzene. 3.9^3is[1.1<limethyl-2-{pH3-t-butyl-44iydrQxy-5-methylphenyDpro^ 
tetraoxa8piro[5.5Iundecane. 2.2-bis(4K2K3.5<IM4>utyl-44iydrcwyhydrocynnampyl^ and p- 

(3.5-di-t-butyl-4-hydroxyphenyl)proplonyl stearata 

[0162] Among these, the prefen-ed are p-(3.5-di-t-butyl-4-hydroxyphenyl)propionyl stearate, tetrakis[melhylene-3- 
(3,5-di-t-butyl-4-hydroxyphenyOpropionate]methane, trl6(3,5-di-t-butyl^hydroxybenzyO isocyanurate. 1.3.5-trimelhyl- 
2.4,6-tris(3.5-di-t-butyl-4-hydrQxybenzyl)benzene, dl-a-tocopherd, trls(2,6-dimethyl^-hydroxy^-t-bulylbenzyO isocya- 
nurate. tris[(3.5Kli-t-bulyl-4-MraxyphenyOpropionyloKyethyO isocyanurate, and 3,94>is[1,lKJimethyl-2-{p-(3-t-butyf-4- 
hydroxy-5-methy|phenyOpropionyloxy)ethyO-2,4,8.10-tetraQxaspi 

[0163] Commercially available phenolic stabilizers may also be used such as Irganox 1010 (Ciba-Qelgy, trade mark) 
Irganox 1076 (Ciba-Geigy, trade mark), Irganox 1330 (Ciba-Geigy. trade mark), Irganox 3114 (Ciba-Geigy, trade mark)' 
Irganox 3125 (Ctoa-Qeigy. trade marl^. BHT (Takeda Chemical Industries K.K., trade marl^. Cyanox 1790 (Cyanamide! 
trade marl^. Sumilizer GA-80 (Sumitomo Chemical K.K.. trade mart^. and Vrtamin E (Elzal Ca. Ltd.). 
[0164] Such phenolic stabilizers may be used either atone or in combination of two or more such stabilizers. 
[01651 When a phenofic stabilizer is blended as thennal stabilizer in the thermoplastic resin conposftfon of the present 
invention, It is desirable to blend the phenolic stabilizer in an amount of 0.005 to 2 parts ly weight, preferably 0.01 to 1 
part by weight and more preferably 0.05 to 0.5 part by weight per 100 parts by weight off the thennoplastic resin (F). 
[0166] When the content of the phenolic stabilizer is within such range per 100 parts by weight off the thermoplastic 
resin, stability such as resistance to heat and aging is sufffidenfly improved, and cost off the stabilizer is minimized with- 
out detracting firom tensile strength and other properties of thermoplastic resin. 

[0167] The phosphorus-based stabilizer which may be used in the present invention is not limited to any parttoular 
type, and the one whfch has been used as a stabilizer may be used. Exemplary phosphorus-based stabilizers include 
the compounds as listed betow: 

trioctyl phosphite, trilauryl phosphite, tridecyl phosphite, octyl^iiphenyl phosphfte, tris(2.4-di-t-butylphenyi) phos- 
phite, triphenyl phosphite. tris(butoxyethyl) phosphite, tris(nonylphenyl) phosphite, distearytpentaerythritol diphos- 
phrte. tetra(trldecyO-1,1,3-tris(2-methyl-5-t-butyl-4-hydraxyphenyf)butane diphosphite. tetra(tridecyl)-1,1.3-tris(2- 
methy|.5-t-butyl-4-hydroxyphenyObutane diphosphite, tetra{Ci2 to C^g mixed alkyl)-4,4'-i8opropylkiene diphenyl 
phosphite. trtfa(tridecyl)-4.4'-butylidene bis(3-methyl-6-t-butylphenol) diphosphite, tris(3,5<fi-t-butyl-4-hyd^oxyphe- 
nyl) phosphite. tris(mono-/cli- mixed nonylphenyl) phosphite, hydrogenated-4,4'-jsopropylidenediphenol polyphos- 
phrte. bls(octylphenyl)/bis[4,4*-butylidene bis(3-methyl-6-t-buty(phenol)]/1.6-hexanediol diphosphite. phenyl •4,4»- 
isopropylidene diphenol-pentaerythrltol diphosphite. tris[4,4'-isopropylidene bis(2-t-buty(phenol)] phosphite, phe- 
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nyl'diisodecyl phospWe. dl(nonylphenyl)pentaerythritol diphosphite. tri8(1.3-di8tearoyloxyisoproRyO phosphite 
4.4'-isopropylidenebi8(2-t4xitylphenol)-di(nonylphenyO phosphite. 9,10-di-hydro-9<aa-9K»xa-10-phosphaphen- 
anthrene-IO-ojdde, bi8(2.4-di-t-txityi-6-niethylphenyO' ethyl phosphite, and 2-H2.4.8.10-tetrakis(1.1-dimelhyle- 
thyOdibenzo(D.F)(1 .3.2)-dioxaphosphefin-6-yQQxy]-N.N-bis-{2-[{2.4.8,10-tsttBlds(1 .1- 
dimethylethyl)dibenzo(D.F)(1,3,2)- dioxaphosphefin-6-yl}axy]ethyqethaneain'na 

[0168] The bis(dialkylphenyOpentaerythritol d«)hosphite ester may be of spiro type as represented fay the ibnowing 
general formula (IX) or cage type as represented ly the tbHomng general formula PO. and a mixture of both isomeis is 
generally used in view of the economy in the production of the phosphite ester. 



OCH,'^ CH2O rIT/^^H^rIB 




•(IX) 



<K^\_o/ CH20 



R 



[0169] In the formulae (IX) and (X). R«. r16 r17 ^^^i may be the same or different are hydrogen or an alkyi 
group containing 1 to 9 carbon atoms. The alkyI group is preferably a branched alkyI group, and most preferably tert- 
butyl group, and the phenyl groip is most preferably substituted at 2. 4 or 6 positfon. The phosphHe esters wWch may 
be preferably used in the present invention include bis(2.4<li-t-fauty|phenyl)pentaerythritol diphosphite and bis(2 6-di+ 
j5utyl-4-methylpfienyl)pentaerythritol diphosphite. and also phosphonite compound having a structure wtierein a caibon 
isbinded direcUy to phosphorus, for example, tetiakis (2.4<li-t4xjtylphenyl)^.4'-biphenylenephospfonite and the liia 
[0170J Commereiaily available phosphorus4)ased stabOizers may also be used such as Irgafbs 1 60 (Oba-Qeioy. trade 
mark). Irgafbs 12 (Qba-Qeigy. trade mark). Irgafos 38 (Ciba-Gelgy. trade maik). IMark 329K (Asahi Oenka Kbgyo K K 
trade mark). Mark PEP36 (Asahi Denka Kbgyo K.K.. trade mark). Mark PEP-8 (Asahi Oenka Kogyo KK.. trade marid' 
Sandstab P-EPQ (dariant. trade mark). Weston 618 (General Beclric. trade mark). Weston 6190 (General Electric' 
trade mariO. and Wteton-624 (Genera) Bectric. trade marlQ. 

W171J &i*phosphorus*a8ed8tabili2ersmaybeu8edeitheraloneaincon*inabonoftvww 
[01721 When a phosphorus-based stabifizer is blended as thennal stabilizer in the themwplastic resin convosHion of 
the present invention, it is desirable to blend the phosphoru&^Msed stabilizer in an amount of 0.005 to 2 parts by vneioht 
preferably 0.01 to 1 part by weight, and more preferably 0.05 to 0.5 part by weight per 100 parts by weight of the fter- 
moplastic resin (F). 

[01731 When the content of the phosphonjs-based stabllizer is within such range per 100 parts by weight of the ther- 
moplastic resin. stabHity such as resistance to heat and aging is sufficiently inproved. and cost of the stabiUzer is min- 
imized without detracting from tensile strength and other properties of the thermoplaslk: resin 
[01741 The sulfur-based stabilizer which may be used in the present invention is not Gmitad to any partfoular type, and 
has been used as a stabOizer may be used. Exemplary suHur-based slabaizeis include the coiripminds 
as listed lielow: 

dialkyl thiodipropionates such as dilauryl-. dimyristyl. and distearyl thkxlipropionates. polyhydrk: alcohol (such as 
glycenn. trimethylol ethane, trimethylol propane, pentaerythritol. trishydroxyethyl isocyanurate) esters of an akyl 
thiopropionic acid such as butyl-, oetyl-, lauryl-. or stearyl thiopropionk: add (such as pentaerythritol telralauryl thi- 
opropionate): and more Uustratively. dilauryl thtodipropfonate. dimyristyl tttiodipropfonate. distearyl thiodipropion- 
ate. and lauryl stearyl ttitodiprapionate. distearyl thtodibutylate o«p™pion 
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[017$] Commercially available eulfur-baeed etabilizerB may also be used such ae DSTP (Vbshttomi Pharmaceutical 
K.K.. trade marl^. DTLP (VbehitomI Pharmaceutical K.K., trade marl^, DLTDIB (Moehitomi Pharmaceutical K.K., trade 
mark), DMTP (YoshitomI Pharmaceutical K.K., trade mark), Seenox 412S (Shiraishi Calcium K.K.. trade marl^, and 
Cyanox 1212 (Cyanamide, trade mark). 

[0176] Such sulfur-based stabilizers may be used either alone or in combination of two or more such stabilizers. 
[0177] When a sulfur-based stabilizer is blended as thermal stabilizer in the thermoplastic resin composition of the 
present invention, it is desirable to blend the sulfur-based stabilizer in an amount of 0.005 to 2 parts by weight, prefer- 
ablyO.01 tol part by weight and rnore preferably 0.05 toO.5 part by weight per 100 parts b^ 
resin. 

[0178] When the content of the sulfur-based stabilizer is within such range per 100 parts by weight of the thermoplas- 
tic resin, stability such as resistance to heat and aging is sufficiently imprcved, and cost of the stabilizer is minimized 
without detracting from tensile strength and other properties of the thermoplastic resin. 

[0179] TTie weathering agent optionally blended in the thermoplastic resin conrpo8itk)n of the present inventton may 
be any of the conventional compounds wNch have been used for the purpose of improving the weatherability such as 
a weathering agent a light stabilizer and a UV absorbing agent 
[0180] Exemplary weathering agents include the con^pounds as listed below: 

2.4-dihydroxybenzophenone, 

2-hydmxy-5-chlorobenzophenone, 

2-(2*-hydroxy-5'-methylphenyl)benzotriazol, 

2-hydrQxy-4-methaxybenzophenone, 

2.2'-dihydroxy-4- methoxybenzophenone, 

2,2\4,4'-t6trahydroxybenzophenone. 

2-hydroxy-4-methoxy-4'-chk)robenzophenone. 

p-tert-butylphenylsalicylate, 

2,2*-dihydrQxy-4,4*-dimethQxyt>enzophenone, 

ethyl-2-cyano-3.3-diphenytacrylate, 

2-hydroxy-4-t3enzylcKyt>enzophenone. 

2-(2'-hydrQxy-3*-tert-butyl-5'-methylphenyO-5-chlorobenzotriazol, 

2-(2*-hydroxy-3\5.-di-tert-butyipheriyObenzotriazol, 

2-(2'-hydroxy-4'-tert-octylphenyl)ben20trlazol, 

p-octylphenylsalicylate, 

2-hydroxy-4-n-octoxyt>enzophenone, 

2,2'-dihydroxy-4-n-octoxybenzophenone. 

2-(2'-hydraxy-4*-octoxyphenyi)benzotriazol. 

2-(3.5-di-tert-amyl-2-t^roKyphenyl)benzotriazol, 

2-(2*-hydrQxy-3\5'-di-tert-but)1phenyO-5<^ 

2-ethyl-2'-elhoxy-5'-tert-butyl-N.N'-diphenyloxamkle, 

2-ethyl-2'-elhcxy-N, N*-diphenyloxamide, 

2-hydroxy-4-dodecylQxybenzophenone, 

2.4- di-tert-butylphenyl-3,5-di-tert-butyl-4-hydroKybenzoate, 

3.5- dl-tert-Kxjtyi-4^hydr€Kymyristylbenzoate, 
bi8(2.2*,6.6'-tetramethyl-4-pyperidine)cebacate. 
(2.2Mhiobis(4-tert-octylphenolate)]-tert-butylaminontakel (II), 

nickel bi8(3,5Kii-tert-butyl-4-hydrQxybenzoyfpho8horic acid monoethylester), 
nickel bi8(3,5-di-tert-but)i-4-hydro)qrbenzoytphoshoric acid monooctylester). 
nickel(ll) 2,2-thiobis(4,4-all^enol), 

condensate of dimethyl succinate [2-(4-hydroxy-2.2,6.6-tetramethyl-1-p^ridyl)6thanol]. 

poly[{6-(1 ,1 ,3.3-tetramethylbutyOimino}-1 ,3,5-triazine-2,4-diy44-(2,2.6,6-t6tramethylpiperidyOirnino}hexame^ 

ene], 

4-benzoytoxy-2,2.6,6-tetramethytpiperidine, 
tetrakis(2,2,6,S-tetram6thyl-4-piperidyl)-1 ,2,3,443utane tetracartxixylate, 
H2[{3K3.5-cii-tert-butyl-4-hydrQxyphenyl)propio 
2,2.6,6-tetramethylpirkJine, 

polymethyl-propyl-3-axy-{1 -(2,2,6,6-t6tramethyl}piperldinyl}sik»ane, 

N, N'-bi8(3^minopropyl)ethylenediamine-2,4-bis[N-butyl-N-(1 ,2,2,6.6-pentamethyl-4-piperidinyl)amino]-6-chloro- 
1,3,5-triazlne, 

2-(3,5<li-tert4xityt-4-hydroKybenzyQ-2-n-butyl-mak>nk: acid (1,2,2.6,6-pentamethyl)-4-piperidyl), 
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[0191] In the formula (XIQ. tf' is hydrogen or a hydrecaifoon group containing 1 to 10 cait)on atoms; Mis a monova- 
lent, divalent, or trivalent metal atom; and n is an integer of 1 to 3. 

[0192] Exemplary compounds represented t>y the general Ibrmula (XIO inelude 80diunH)is(4-t-butylphenyl) phos- 
phate. sodium-bis(4-methylphenyl) phosphate. 80dluin4)l8(4-elhy43henyl) phosphate. sodlum*is(4-i-propylphenyn 
phosphate. sodium4)is(4-t-octylphenyO phosphate. potassiunvbis(4-t-lxjtytphenyl) phosphate, calcium*i6(4-t4juM- 
phenyO phosphate. magneslunvbis(4-t-butylphenyO phosphate, Iithium-bts(4-t-txitylpheny0 phosphate, aluminum- 
bis(4-t-l3utylpheny0 phosphate, and mixtures of two or more such compounds. The most preltoed is sodium-bi6r44- 
Ixjtylphenyl) phosphata 

[0193J Examples of the preferable sorbitol nucleating agents among the soibitd nucleating agents optionally blended 
as a nucleating agent in the thermoplastic resin composition of the present invention are the compounds reoresented 
by the followring general fonruilapdll): ■«» iofjr«,wiwa 



y — ( 



"(Xlll) 

OH 



[0194] In the formula (XIII), R^' which may be the same or different from each other is tiydrogen, a halogen such as 
chlonne. or a hydrocarbon group containing 1 to 10 carbon atoms; and m and n are respectively an integer of 0 to 5 
[0195] Exemplary compounds represented by the general formula (XIII) include 1.3,2,4^iben2yridene sorbitol 1 3- 
ditenzylidene-2,4-p-melhybenzylldene sorbitol, 1.3-diben2ylidene-2.4-p-elhylbenzylidene sorbitol, 1,3-p-methyjben- 
zylidene-2.4-benzylidene sorbitol, 1.3-p-ethylben2ylidene-2,44)enzylidene sorbitol. 1.3-pHiiethylben2ylidene-2 4-o- 
ethylbenzylidene sortilol, 1.3-p-ethylbenzylidene-2,4D-methylben2ylidene sorbitol, 1.3.2,4<Ji{p^Tlethylbenzylidenrt 
sorbrtol. 1.3.2.4-di(p-ethylben2ylidene) sorbitol, 1,3,2.4-di(p-n-propylbenzylidene) sorbitol. 1.3.2.4^(p+pfopylbenzyli- 
dene) sorbitol, 1.3,2,4-di(pfl-butylben2ylidene) sorbitol. 1,3A4-di(ip-s4xitylben2ylidene) sorbitol. 1,3 24-di(D-t4xitvl- 
benzylidene) sorbitol, 1.3.2.4^(2'.4'-dimelhylben2yMene) sorbitol. 1.3.2.4<li{pHnethoxyben2ylidene) sorbitol 1 3 2 4- 
di(p-ethoxybenzylidene) sorbitol. 1.3-benzylidene-2-4i)<hlorobenzylidene sorbitol. 1.3i>chlorobenzylidene-2-44^ 
zylidene sorbitol. l.3-p-chlofobsnzylidene-2^i3Hnethylbenzylidene sorbitol, 1,3-p^Silorobenzylidene-2-4<).elhylben- 
zyOdene sorbitol, 1.3■p^nethylbenzylidene•2•41><hlorobenzylidene sorbitol, 1,3i>«tlvlbenzylidene-2-4o- 
dilorobenzylidene sorbitol. 1.3.2.4Hli(p-Ghlorobenzylidene) sorbitol, and mixtures of tm or mwe such concounds 
Among these, the preferred are 1.3.2.4Kn)enzylidene sorbitol. 1.3.2.4<fi(|FHnethylbenzylidene) sorbitol. 1.3^ A^hy 
ettvjbenzylidene) sorbitol. 1.3-p-chlorobenzylidene-2-4iHnelhylbenzylidene sorbitol. 1,3.2.4^(b-chlorobenziMerra) 
sorbitol, and mixtures of two or more such compounds. 

telmta '«^'«a9enlsar» the coirpounds represented by the WloiiMngg 
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(XIV) 

OH 



[0197] InthefcxmulapOV). R« which may be the same wdiflWerit from each other is an alMflroupcon^ 1 or 

?o5Sr Ses of the preterable aromatic ca*oxylic acid r^udeating agent Jj^ll^^^ 
[eL^corrvSfio^i of the present in«ntion are t^ 
20 ing general fonrada (XV): 



40 



45 



[0199] Inaddi1iontotho8ede8crlbedabo»e.ahighmellingpoirtpolymer.ame^^ 

^h« Ln tty^e described above a metal salt of an aliphatic carbox/Oc add. and an morganic compound may be 
SS^^^i^Xal^^^S^e present invention. E^e^ 

2S« MsSvSyl^dohexane and polyvinylcydopentane; poly 3-methylpentene, poly 3-methylbutene-1 . pojr- 
SSJl ^S^^ inJIiriminum benzoate. aluminum ^'^'^^^^'^l ^^^^l^' 

StSSenecaTSate.andsodiumpyrrdecarb«^ 

acaoi* earJ. alumina, titanium oxide, magnesium oxide, pumice powder, pumne balloon, aluminum hydra«le^inag 
SSLTlSc maanesium carbonate, dromite. caldum sultate, potassium titanate, banum sulfate, calcium 
^iTXCm^. ^SSS Sass fiber, ^ass flake, glass beads, calcium silicate, niorr^nonlta^ 
S!5triS?um S-S ar?nilybdenum suHUa In addition to sud, compounds, bromated biphenyl ether and 

srtrthtcssrrc^^ 

KLng aSrt Sary sud, resin SnudeaBng agents indud<^ partial metal salts of a resin acid such as partial 
2SS^3rSfVrSnacid.partialpota6sium8a»ofaresinadd^ , 

I5,e rJTid SSnglTent is preferably a partial metal sett of a resin acid selected from natural rosms. 
Kid ^^^^^Zi!^^^.^'^ more prefembly. the partial metal salt of reso, aad « a partal metel 
^SatSTone reSn add^ected from dehyd»»bietic add. dihydroabieBc acid, dil^dropimanc f^^^^^^ 
Zl^JZ^^ii moet oriiferablv at least one partial metal salt of a resin acid selected from a partal metal salt of the 
Stc^eiJ^StSlXCrrlS^ andapartialmetalsaltoftheresinadd represented by 

the following general formula (XVIb). 



so 
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[02021 inthefomn.lae(XVla)and(XVIb).R»R2*andR«wWchmaybe1hesameortf^^ 

miS BfflJSary alkyi oretw^nclude alM groups containing 1 to 8 cafbon atoms such as methyt. ethy^. n-P«Py^ 

Sexyf S?S3S whS*' be substituted with a sUbstltuerrt such as hydroxyl gtoupt carboxyl group, an 

S ^^e^^^Zio^ include ary. groups containing 6 to 1 0 carbon atoms such as phenyl, tolyl. and naphtyl 
Sm^S^KTedX substitueS Lh as hj^roxyl grou^ cartx«yl grouf. an altaxy ^^^'l^. 
ST8lx)uUbenrted that the t«^^ partial metal salts of a resin add as used herein de6.gnate the reachoi^prod^ 
JrS^Sl^ i3 the metal compound, and Includes bojh "^tJ ^Jlo'^ and the res« acd 
which Iteled to react and the metal resinate which is free from the resin aod which failed to reaA 
Si Se mSJaSiOunds which forms a metal salt upon reaction wHh the resin acd are the compounds whi* 
T?li«««S^.^««odlum Dolasaiumor maonesium and which tbmis a metal salt with the resin aad. 
T:::::^^^^^^^^^ SS. acetat. suH^e. catenate. ax«. hyd«««e and the 

'iSSr^l^eiSn^stLude natural rosins such as gum rosin, tall oil rosin. ""d wood roj,: modified 
S^ls dWJoiSidTosin. hydiogenated rosin, dehydrogenated rosin, polymerized ««a and «• P^e™"^^ 

Sacpimaricacid.pamstricacid.i8opimaricacid.abie1lcacid.dehyd»^ 

K a^^enS, indSmSeic acid, maleic anhydride, fumario add. itaconic anhydride, crtraconic aad. 
SJJSS'i^'d^ mentioned 

Kid SiSmgenated rosin and dehydrogenated rosin, and *e most preferred ajrt^^ one resm acd 
M^frand3«toabieticadd.dihydroabietfe ^ 
5SS^ SSyparfal metal sate of a resin add indude partial sodium salt of the ab«e-mentK>ned resm aads. 
S poSTXlf^^Se ^mentioned resin adds, and partial magnesium satt of the abovBHnentK,ned resm 

\wZi in the present invention, use of a conpound represented by the general formula (XVIa) [compound (XVIa)]. 
and a compound represented by the general formula (XVb) [compound (XVIb)l are preferred. 

^cSSpounds (xila) ^ (XVIb). those wherein fP. f^^.^* 
Smieor different fromwdiciher are thepr^^^ 

V^^rZ^^^ °» "^"^ P^'*'"'"'^ P"^""* "^'^ crystaBlzatlon 

K"'?y!iS^!l!J?S'!he conpound (XVIa) is dehydroabietic add. and typical example of the compound (XVIb) 

foST'SrtS'iSounds (XVIa) and compounds (XVIb). the dehydroabietic add represented by the fonrjula (XVI^ 
L^XdSS^onatingiidehydr^^ 
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purifying the product. 
[0218] 



10218] The metal salt of the coirpound fXVW mav Ha fh<. ^ 

loompound (XVlIa)] and the metalS?oXl^^ *V formula (XVIIa) 

mute (XVlIb) [compound (XVIb)]. compound (XVIb) may be the compound represented tiy the genemi for- 




2S 
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atre. and preferably. 10 to 100% by weight In total of the metal reslnates weight in total of the metal reein- 
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magnesium resinate in the total content of the metal resinates in the two resin acid partial metal salts Is up to 80% by 
mole, and preferably 60 to 5% by mole, and more preferably 55 to 20% by mole. 

[0225] The resin add partial metal salts containing at least two metals as described above has a higher dispersibillty 

Into to the thermoplastic resin compared to the resin add partial metal salts containing only one metal. 

[0226] The metal inactivator optionally Uended in the thermoplastic resin of the present invention is not particularly 

limited, and any conventional compound which has been used Ibr the purpose of improving the deterioration of the resin 

by various metals may be used for the metal Inaclivator. 

[0227] Exenplary metal inactivatas Include: 

hydrazine compounds such as N.N'-bs[3K3,5KJi-t-butyl-4-hydroxyphenyOpropionyOhydrazine (manufactured by 
Ciba-Geigy, Trade name: Irganox MD 1024). distearylhydrazine. dilauroylhydrazine. dicaproylhydrazine, dioctanoyl- 
hydrazine. N,N'-bls(2-€flhylhexanoyl)hydrazlne. salldtoyl-benzoylhydrazine. and salicyCdenesalicyloylhydrazine 
(manufactured by Ciga-Qeigy. Trade name: Chel-180); 

hydrazide compounds such as isophthalic acid bis(a-phenoxypropionyl)hydrazide, oxalo^5is-12-hydrQxybenzyli- 
denehydrazide (manufactured by Eastman-Kodak. Trade name, Eastman Inhibitor OABH), bis-salicyloyi 0,p '-thi- 
odipropionic acicQhydrazide. bis-acetoadipic add hydrazide (manufactured by Ciga-Qeigy. Trade name: QI09-367), 
and decamethylenedicarboxylic add disallcyloylhydrazide (manufactured by Adeca Argus. Trade name: Adecastab 
CDA-6):and 

nitrogen-containing aromatic compounds such as 3-(N-salicyloyl)amino-1.2.4-triazole (manufactured by Adeca 
Argus, Trade name: Adecastab CDA-1), benzotriazole, 3-anrBno-1,2,4-trjazole, LS-diphenyltriazlne. and 5-phe- 
nyltetrazole. 

[0228] In addition to the compounds as mentioned above, N-salicyloyl-N*-aldehydradlne, N,N-dibenzal(oxalhy- 
drazide), N.N-bis(3.5Kli-t-butyl-hydroxyhydrocynnamate), and 2,2-oxamide-bis-ettTyl-3-(3,5Kji-t-butyl-4-hydroxyphe- 
nyl)propionate may be used tor tiie metal inactivator. 

[0229] The metal inactivator as described above may be used either alone or in combination of two or mora 
[0230] Of the metal Inactivators desaibed above, the preferred are N.N'-bl6[3-(3,5<JI-t-butyl-4-hydroxyphenyf)proplo- 
nyljhydrazine (manufactured by Ciga-Qeigy, Trade name: Irganox MD 1024). isophthalic add bis(a-phenoxypropio- 
nyl)hydrazide, 3-(N-salicyloyl)amino-1,2,4-triazole (manufactured by Adeca Argus, Trade name: Adecastab CDA-1). 
and 2.2'-oxamide-bis-ethyl-3K3,5KJI-t-butyl-4-hydroxyphenyOpro^ (manufactured by Uniroyal, trade name: Nau^ 
gaid XL-1). 

[0231] When the metal inactivator as descn*bed above is blended In the thennoplastic resin composition of the present 
Invention, deterioration by metals such as copper, cobalt, iron, vanadium, nickel, titanium, caldum, silver, zinc, alumi- 
num, magnesium, lead, chromium, manganese, cadmium, tin. zirconium, and hafnium is prevented, and the production 
of a polyol^in polymer composition, and in particular, a propylene polymer composition which exhibits high resistance 
to deterioration by metals, and in particular, high resistance to deterioration by metals at high tenperature is enabled. 
As a consequence, the thermoplastic resin composition of the present invention does not undergo change in Its prop^ 
erties when kept in direct contact with a metal, and exha>its high stability for a prokmged period. 
[0232] In tiie present invention, when one or two of magnesium hydroxkJe. aluminum hydroxkle. and caldum hydrox- 
ide is added in addition to the metal inactivator as desaibed above, metol deterioration is greatiy avoided by the syner- 
getic effect of tiie hydroxide and the metal inactivator. Such hydroxide is desirably blended in an amount of 0.1 to 20 
parts by weight, and preferably 0. 1 to 5 parts by weight per 100 parts by weight of the tiiermoplastic resia 
[0233] The lubricant optionally blended in the ttiennoplastic resin of the present invention is not particularly limited, 
and any conventional compound which has been used as the resin lubricant may be used for the lubricant. Exemplary 
lubricants indude the compounds as listed below: 

synthetic hydrocarix>ns such as Tropsch wax and polyettiylene wax; synthetic modified waxes such as montan wax 
derivative, paraffin wax derivative, and microcrystalline wax derivative: synthetic hydrogenated waxes such as 
hardened castor oil. derivative of hardened castor oil. hardened rapeseed oil. and hardened soy bean oil; synthetic 
metal soaps such as Ca stearate. Ba stearate. 2n stearate. and U stearate; synthetic higher fatty adds such as 
stearic add and 12-hydroxystearic acid; synthetic fatly add amides such as oleic add amide, stearic add amide, 
emdc add amide, ethylenebisstearic add amide, and EBS; and syrthetic fatly add esters such as butyl stearate 
and long chain fatty add ester; and synthetic higher alcohols such as cetand and stearyl alcohol. 

[0234] Commercially available lubricants may also be used such as Armosljp CP (manufactured by Uon K.K., trade 
mart!}. Neutron 2 (manufactured by Nippon Seika K.K., trade nwk), Aiflo-P-10 (manufactured by Nippon Oils & Fats 
K.K., trade marl^, and Amiowax EBS (Lion-ArnrKX- K.K., trade marl^. 

[0235] Such lubricants may be used either alone or in combination of two or more such liMcants. 
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^ * '"" *wnwP««wtic resin composition of the present invention, it is desirable to 

0.05 to 1 pan weight per 100 parts by weight of the thermoplastic resin. t"«^y 
VttSn WhenthecontentoftheliAricantiswithinsiichrangeperlOOpartsbyweightoftheth flow 
JSSfJT TT" " """S.'' P^Py*"* PO'y"'* composition of the present inventionfe Irrpr^'. Z 
adhesim to the ffidmder or the mold e suppressed and the mold release of the molded article is inproJsd. wS, the 
composition is extnjded into a film, slip properties as required in the opening of the tube or bag is inmrad without 
d^acting from the properties inherent to ttiennoplastic resins such as tansHe strength. A metal salt of a hiaher fMtv 
acKlsuchas(^ea«tehaslhee»IWofaru8ti,revenfiveagentlnadtf^^ 

the propylene pdymers compositaon having such metal salt of a higher fatty add blended therein exhibits excellent mold 
release, and rust of the exturuder and the Hke is thus prevented. «»«»iwn mon 

^?^*L!If .ffl«* 0P«««"y Wended in the thermoplastic resin of the present invention may be. tor exam- 

ple, syrthebc or natural silica, silicon dioxide, talc, and zeoWa "W«o.iwwwm 
^ "^f^ preferably have an average parfide size of up to S m. and more preferably up to 

liSstoJS' * size is within sudi range, the resulting artide exhibits good transparency and scnddi 

y*?®" ®" antiblodang agent is blended in the ttiermoplastic resin oonposition of the present Invention water 
content of ttie antibloddng agent is preferably up to 1S% by weight and preferably up to S% by weight Use of ^ anti- 

102411 The antibloddng agent is preferably used in an amount of 0.01 to 0.5 parts by weight and more preferably in 
an amoun of 0.05 to 0.2 parts by weight per 1 00 parts by weight of the ttiemioplastic resin (R 

"^^1^"^ tiiemwplastic resin of ttie present invention may comprise for 

examplej8t«ightd«inmonoca*oxylicaddmonoamidecompo»^ 

compound, whidi may be used alone or in conWnation of two or more. ""^yHcaraaoisamiae 
[02431 Exemplary sbalght chain monocaiboxyiic add monoamide compounds indude oleic add amide stearic acid 
amide, erudc add antide, palmitic add amide, behenic add amide, and lauric acid amide " 
10244] Exemplary straight diain monocaiboxync add bisamide compounds indude ethylenebisoleic add amide, eth- 
ylenebisstearic add amide, and methylenebisstearic add amidft ««BmiBB.«n 

In the case of he polypropylene film laminate of the present invention as will be described later, use of a straight dnin 
monocaibocylicaad bisamide compos 

tion IS preferable in consideration of ttie sip properties after ttie laminatton »~ "u conDma 

W24JI Whenadlppingagert 

^ J^r, " ° to 1 .0 part by wdght. preferably 0.03 to 0.5 part by weight and more 

preferat^OOS to a2 part by weight per 100 parts by weight of ttie thermoplastic resin (F).^Alh« 3«St SSJ 
monocaiboxyiic acid monoamide compound and ttie straight diain monocarboxyiic add bisamide compouidare^ 
in combination, ttie weight ratio of ttie sttaight diain monocarboxyiic add monoamide oonpound /ttiVslraight <^ 
nwoeaibojvlic aad bisamide compound is preferably 20/80 to 80/20. and more preferably 30/70 to 70«) 
102471 In ttie thermoplastic resin composition of ttie present invention, an inorganic filler sudi as sifica. a magnesium 
compound or a hydrola^dte: or a water absortjing resin sudi as ettiylene-vinyl alcohol copdymer may b^ add^ S^Se 

[Q248I The hydrolalcteeonpoundswhidi may be used In ttie presert invention indude ttie IWIowingstrurt^ 

(1) Hydrolaldte group: 

ICOASl Water-containing carbonate mineral represented by ttie general formula: MgeMOMi^eCOatW^ (R » Al. Cr 
[0250] (A natural mineral produced in a small amount in Ural in ttie USSR or Snalum in Nonwayi) 

(2) Synttietic hydiotaidtes as described below: 

M**i.xAlx(0H)2(A'%, . mH^ (wherein 0 < x < 05. OSms 2). 

[0251] 

M^^ a divalent melal ion selected from Mg. Ca and Zn; 
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IS 



T':^^ such as cr. Br, r. and NOa'. C104-. 8042-. COa^-. SiOa^- hpoJ^- hbo,2- po 3- 

I02M1 Average particle size of such hydrolalctte compound is not pamcularly limited so lona as no advenui rfi-^ 
up to 10 m. preferably up to 5 m, and more preferably up to 3 m. generally 

rts dspersibility Exemplary such surface treating agents include paraffin, tatty adds, higher aloohote ^^nM^SZ 
hols, thionate coupling agents, and sllane coupling agents x "Sner aioono*. polyhydric alco- 

hjjrotetate compound IS used m a welg^ 

2 to 40. and more preferably, at a weight ratio of 98 to 75/ 2 to 25 B«w"i»unaor88to60/ 
Theantimist agent opttonally blended in the thennoplastic resin of the present inrention may be for example 
a fiuorosurt^ctam whj* is a surt&ctant wherein t^drogen atoms bonded to the ^ atoToJir^drefi^ 

ttt^qjyplcalfluorosurtact^ 



20 (a) Anionic f luorosuriactante 

(1) -COOM fluorosurfactants 
[0257] 

25 

RfCOOM 

RfSOgNCROzCHaCOOM 

(2) -OSO3IM fluorosurfactants 

30 

[0258] 

RieNR-YOSQaiWI 
^ (3) -SO3M f luoroaurfactants 



40 RfSOaM 

RrCH20(CH2)„S03M 
RiCHaCOOCjH — SQjM 

45 R'fCH2COOCH2 

(4) -0P0(0M)2 fluorosurfactants 
[0259] 

RfBNR'Y0P(«0)(NM)2 



so 



55 



[0260] In the formulae as mentioned above. R, and R'l are a fiuoroalkvl oroic wherein hvrirnnon n*«me .i^ ..^^ 

group are partly or total^ substituted with fluorine atom. Lnd B te^^^^^ a^^ 

o^er alk^ grotp. M is hydrogen atom, .NH„ an alkaline metal or an allJi2;;th^ ^ * 
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OF, 

CF,— CF— (CFd„- 



10 wlierein m is an integer of 0 to 1 7; and 
HCF2-{CF2)n- 
wherein n is an integer of 2 to 19. 

R, and R*, may also be a Ixanched polyf luoroalM group synthesized by ofigomerizing CFg^CFz or CFo-CFo^CFo 
or C3F70-(C3F60)kCO. (wherein k Is an integer of 0 to 5) in addition to the fiuoroall^ group as descrbed above 



IS 



(b) Cationicfluorosurlactants 



20 

(1) 



25 



30 



35 



-\ -HX 

R" 



fluorosurfactant 
(2) 



fluorosurfactants 

40 

RfBNHYN* -X" 
R" 

RfBNHYN^ ^ -X" 

60 [(062] ln«hefbnnulae.R>BandYarea8definedabowe.R'andR-rep^^ 

HX represents an acid, and X represents a halogen or acid radical. yw"^ 

(c) Amphoteric fluorosurbctants 
ss (1)N*(Rl2-C00- fluorosurfactants 

R,BNHYN-(R02(CH2)^„COO- 
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[0263] In the fennula,f^B.muid Vara as defined above. 

(d)non]onic fluorosurtactnts 
[0264] 

(1) 'OHfluorosurtactnls 

R^H 

(2) -O- fluaosurtadant 

R* 

RfB— N— (C2H40)„R- 

R^— (C2H40)„R' 
(C2H40)„R- 



^' R" 
R^— N— C2H40--(C2H40)„— C2H4— ill— BR, 



30 



3S 



R,Y~CH— CH2O— (C2H40)„— R' 
OZ 



R,Y-CH-CH20--(C2H40)„— CH2— CH— YR, 



[M651 In the formula. B. R' and R" are as defhed above. Y represents -CHz- or -C2K1OCH,- and Z reoresente 

ssTo r^^;?re^sr " """" ^^^^ 

(i)C„F2n^,C00M 

In the fomula, M Is hydrogen atom, an alkaline metal, or -NH*; n Is 5 to 12. and preferably 6 to 10. and exam- 



45 pies are: 



CgFisGOONa. and 
CsFitCOOLI. 



» ("■)C„FaHiCONH(C2H40)„H 



m 
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CnF2n.i-0— ^ >-S02— NR— (C2H2OUH 



In the formula, R is hydrogen atom or a lower aikyl group, n is an integer of 6 to 12, and preferably 9; m is an 
integer of 2 to 30, and preferably 3 to 20. 

Among such compounds, the preferred are the compounds represented by the following formula:. 



C9F17-O— 4 ^S02— NCCjHs)— (C2H20)4H 



(iv) CnF2n+lCONHC3H6N*(CH3)2C2H4COO- 

In the formula, n is an integer of 5 to 1 2. and preferably an integer of 6 to 1 0. and an exemplary such compound 

is: 

C9Fi7CONHC3H6N*(CH3)2C2H4CXX)- 
(V) CnF2rHiCONHC3H6N+(CH3)2 • X" 

In the formula, X is a halogenoacid radical, and n Is an integer of 5 to 12, and preftadbly an integer of 6 to 10, 
and an exemplary such compound is: 

C8Fi7CONHC3H6N*(CH3)2 • T 
(vi)C„F2n^i(CH2),nCOOM 

In the formula. M Is hydrogen atom, an alkaline metal, or •NH4: n is an integer of 3 to 12. and preferably an 
integer of 5 to 10; and m is an integer of 1 to 16. and preferably an integer of 2 to 10, and exemplary such com- 
pounds are: 

C7Fi5(CH2)5COONa 

C8Fi7(CH2)4COOK 

(Vii) CnF2n+iS02N(C2H5)C2H40PO(OH)2 

In the formula, n is an integer of 5 to 1 2. and preferably an integer of 6 to 1 0. and an exemplary such compound 

is: 

C8Fi7S02N(C2H5)C2H40PO{OH)2 

(viii) CnF2„^iS02N(C2H5)CH2COOM 

In the formula. M is hydrogen atom, an alkaline metal, or -NH4: and n is an integer of 5 to 12. and preferably 
an integer of 6 to 1 0; and an exemplary such compound is: 

C8Fi7S02N{C2H5)CH2COOK 
fix) CnF2„^iS02N(C2H5)C2H40S03H 

In the fomuila. n is an integer of 5 to 1 2. and preferably an integer of 6 to 1 0, and an exemplary such compound 

is: 

C8Fi7S02N(C2H5)C2H40S03H 
(X) CnF2„^iS02N(C2H5)(C2H40)^H 

In the formula, n is an integer of 5 to 12. and preferably an integer of 6 to 10; and m is an integer of 1 to 30, 
and preferably an integer off 2 to 20, and an exemplary such compound is: 

C9Fi7SOaN(C2H5)(C2H40)i4H 

(xi) CnF2„^iCON(C2H5)(C2H40UH 

In the formula, n is an integer of 5 to 12. and preferably an integer of 6 to 10: and m is an integer of 1 to 30, 
and preferably an integer of 2 to 20. and an exemplary such compound is: 

C8Fi7CON(C2H5)(C2H40)i 

(xii) 
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C»F2„.,— Y— CH— CHjO— (C2H40)rt— R' 



In the formula, n » an integer of 5 to 12. and preferably an integer of 6 to 1 0; m is an integer of 1 to 30 and 
S^SS^MHR !2.^' Y represents - CHj- or -C2H40CH2-: and 2 represents hydrogen atom. <K-0)R. 

or •C(-0)NHR, and eocernslarysuch compounds include: .->^wyn. 

C«F,7— CHj-CH— CHjO— (C2H«0)to— H 
OH 

C8F17--C2H4O— CH2— CH— CHjO— (C2H40)«— CH3 
O— C— CH3 



C„F2ft.i— Y-ipH-CHjO— (C2H40)„— CH,— CH—Y— C„F2^, 
02 iz 



"nJefcrniula.nisanintegerof5to12.andprelb^ 

aS^lTSmt f J?f = 7 ''^!!.** -^"^ " -^^^^^ Z represertThydroBeS ^ 
C(bO)R, or -CCsOjNHR. and an exemplary such compound is: 

CaF,7— CHj— ^H-CHjO— (C2H40)io-CH2— CH-CHi— CaFir 
OH 6h 



(xiv)C„F2,HlS02N(C2H5)(C2H40)„C2H4N(C2H5)SOaC„F2„^i 

In the fonnute jn is an integer of 5 to 1 2. and preferably an integer of6to10;andmisan integer of 1 to 30 
and preferably an Integer of 2 to 20. and an exenplary such conpound is- w 1 ro «j. 

C8Fi7S02N(C2H5)(C2H40)„C2H4r^C2H5)SOaC8F,7 

(w) 
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(C2H40),H 



10 



IS 



20 



. ^ 2! ^'HH*'* "^-f" '"^^ ^ *° ^ preferably an integer of 6 to 10; m is an integer of 1 to 30 and 

CsFir— S02~N— (C2H40)i2H 

(C2H40)i2H 



55 



JSanT* fluorine suitactant as described abovre may be used either alone or in combination of two or more such 

[0268] VVhenafluorinesurfactamisblendedinthethermoplastic^^ an^u^ 
of the fluorine surfadant added is not critical, and the fluorine suriactant n«ybe added in alSe ranje 
depending on the type Of the fluorine surfectart and the type Of the resi^^^ 

M ^7"?^!*^ 0.01 part by weight per 1 00 parts by weight of the resin to which the fluorine s^SitS^^ 
Upper limit of the amount blended is not strictly limited. Howe/er. an excessively large am(S rt 
r^resuHinWeedou.or,urt»dity.and.hef^^^ 

product, wherein prolonged antHbg properties and prolonged antislat propertiee are reouirad a«l I* «^^^Sh!2 
the antifbgging agent and a masteibatch of the anfiLticagent ^ " * "^tortwlch of 

^^HlJUa ^ ^"^^ extruded/molded arfide conwisfng a thermoDtasUe resin 

(F)andanartifb^^ 

l&ce of the extrudedMiolded article is atleast 10/1 00. charactartzed in that on the sur- 

said antifogging agent (J) is dispersed in the suitace region of at least 5 thick in the conditions such thafc 
the average particle diameter is in the range of 0.05 to 0.5 Mm: wunumons sucn mat 

ratio Lw/Lh of average particle diameter in the direction of makir axis fLw) to avemoa nartieiA Hi»m<if» i» m- 

tion of minor axis (Lh) of the dispersed partdes is up to slo^Id^^^^^^* 

^L^^ *"» '^'W' Pa^* up to 1.5 Mm. (Such an andfoa 

extrudedftnolded artK^e is hereinafter rel^ to as -Ihe antifbg ext^^ 

10271] The thermoplaslic resin (F) which is the resin material constituting the antHbg exIrudedAnolded article of <ha 

sbhrtng the thermoplastic resin composition of the present inverts sweoomponemcon 

m fte aniifbg odruded^iolded arbde of the present invention are pdyolef ins including olefin homopolymere s^as 
pojrethylene. polypropylene, poly-1-butene. polymethylpentene. and polymelhylbuteneandoldSSZI ^ 

^t^eSS^^^ 

[0273] In the anf fog extrudedMnlded article of the present invention, the ratio (0«5) of nuntoer dt oxvoen aiome m 
The extrudedAnoldedartde wherein the mtio(Q«) Of numberof oxygen atoms to nuni^ 
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face is at least 1 0/100 exhibits excellent initial antHbg properties as well as excellent prolonged antifbg properties. In the 
present invention, the ratio of oxygen atom numt)er to cartxxi atom nunt>6r on the surface is the value measured by X- 
ray photoelectron spectroscopy (XPS). and more illustratively, the value measured by X-ray photoelectron spectroscopy 
instrument Model ESCA-750 (manufactured by Shimadzu Seisaioisho K.K.) under the vacuum of less than 7 x 10"^ Terr 
using Ka ray (1486.6 eV) of Al for the X-r^ source at the photoelectron emission angle of 90. Of the cart>on number 
peaks. CIS peak (285 eV) wbb used to detennine the atom number ratio. The phototonization cross section was 1 .00 
for C1 sand 2.93 for 01 s. 

[0274] The antifbg extruded/molded article of the present invention has an important characteristic that: 

the antifogging agent (J) is dispersed in the surface regkm of at least 5 thick in the conditions satisfying the rela- 
tions such that: 

the average particle diameter is in the range of 0.05 to 0.5 pm, and preferably in the range of 0.05 to 0.3 ^im: 
the ratio Lw/Ui of average particle diameter in the direction of mcyor axis (Lw) to average particle diameter in the 
direction of minor axis (Lh) of the dispersed partkdes is up to 3.0, and preferably up to 2.5; and 
the average distance between gravity center of the dispersed particles is up to 1 .5 |im, and preferably up to 1 .0 |im. 

[0275] In the present invention, the average particle diameter of the dispersed particles of the antrtbgging agent (J) in 
the surface region of at least 5 )im thick from the article surface; the ratio Lw/Lii of average particle diameter in the direc- 
tion of major axis (Lw) to average partksle diameter in the direction of minor axis (Lh) of the dispersed particles; and the 
average distance between gravity center of the dispersed particles are determined, for example, when the article is a 
film, by embedding the film in epoxy resin, preparing a uHra-thin section of about 100 nm thick in frozen state, staining 
the resulting section with RUO4. taking a micrograph with transmission electron microscope (manufectured by Hitachi, 
Ltd.). and conducting the measurement by using image processor (IP-1000) manufacured by Asahi Chemical Industry 
Co.. Ltd. 

[0276] The antifogging agent (J) used in the antifog extruded/hidded article of the present invention is not particularly 
limited, and any universal antifbgging agent may be used as long as it satisfies the requirements for the ratio (0/C) of 
oxygen atom number to carbon atom number on the surface, the average partk:le diameter of the dispersed particles 
of the antifbgging agent (J) in the surface region of at least 5 iixn thick from the article surface; the ratio Lw/Lh of average 
particle diameter in ttie direction of major axis (Lw) to average particle diameter in the direction of minor axis (Lh) of the 
dispersed particles; and the average dstance between gravity center of the dispersed particles as described abav& 
[0277] Among the antifbgging agents which may be used in ttie antifbg extruded/mokied article of ttie present inven- 
tion, ttie preferred are tiie conipounds including wittiin ttieir molecule at least one functional group represented by the 
following (J-1) to (J-5): 

4f^-0>pR^ (J.1) 

-OH, (J-2) 

-SO^X. (j-3) 

-NnR)3Q',and {j.4) 

-N*(R)2C00'. (J-S) 

[0278] In ttie formula (J*1), represents a straight-chain or branched alkylene group containing 1 to 4 cartxyi atoms; 
R^ represents hydrogen atom or a straight-chain or branched alkyi group containing 1 to 22 carbon atoms; and p rep- 
resents an integer of 1 to 30. Exemplary straight-diain or branched alkylene groups containing 1 to 4 carbon atoms 
include -CHg-. -CHgCHg-. -CH2CH(CH3)-. and -CH2CH(CH2CH3)-. Among ttiese. preferred are -CH2CH2- and ■ 
CH2CH(CH3)-. 

[0279] In ttie fonrnula (J-3). X represents hydrogen atom, or Ma. K or Li. 

[0280] In ttie formula (J-4), ttie ttvee R, which may be ttie same or different, may represent hydrogen atom or an alM 
group containing 1 to 3 carbon atoms; and Q represents CI, Br a I. Exemplary all^ groMps containing 1 to 3 carbon 
atoms include -CH3. -CH2CH3. and -CH2CH2CK^. 

[0281 ] In the formula (J-5). ttie two R. which may be ttie same or different, may represent hydrogen atom or an alkyI 
group containing 1 to 3 caibon atoms. Exemplary alkyt groups containing 1 to 3 carbon atoms include -CH3. -CH2CH3. 
and -CH2CH2CH3. 

[0282] Examples of ttie antifogging agents (J) include ionic surfectants and nonk>nic surfactants (J1), nwdified pdy- 
olef ins (J2). and the triblock oligomers (A) as descrft>ed above. 
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[0283] Exanples are as described below. 

[0284] The eurfactante (J1) which may be used for the antifogging agents (J) in the present invention include ionic 
surfectants such as aliphatic sulfonates, higher alcohol sulfates, higher alcohol ethylene oxide adduct sulfates, higher 
alcohol phosphates, higher alcohol ethylene oxide adduct phosphates, quaternary ammonium salt cationic surfactants, 
and betain amphoteric surfactants; and nonionic surfactants such as glycerin mono-fatty add esters, glycerin di-fatty 
acid esters, glycerin tri-fatty add esters, diglycerin fatty acid esters, polyethylene glycol tatty add esters, higher alcohol 
ethylene oxide adducts. potyhydric alcohol tatty add esters. N.N-bis(2-l^raxyethyl)aliphatic amines. N.N-b'6(2-hydrox- 
yisopropyQaliphatic amines. N,N-bis(2-hydroxyethy1}aliphatic amides, and N.N-bis(2-hydroxyisopropyl)aliphatic amides. 
Examples of the surfactant (J1) are the same as those described as the surfactants which may be blended in the ther- 
moplastic resin composition of the present invention. 

[0285] The modified polydefin (J2) which may be used as the antifogging agent (J) in the antifbg extrudedAnolded 
artide of the present invention is a polyolef in which contains at least one def bi selected from a-olefins containing 2 to 
8 cart>on atoms as its main component, and indudes a functional group represented by the formula (J-1), (J-2), (J-3). 
(J-4) a (J-5). Such modified polyolefin (J2) may be the one produced by a conventional known method, for example, 
reacting a homopdymer of an a-oleltn containing 2 to 8 Gartx>n atoms or a copolymer of such an a-defin with an 
unsaturated conpound containing the functtonal group represented by the fonnula (J-1). (J-2), (J-3), (J-4) or (J-5) in the 
presence or in the absence of a radical initiator. 

[0286] Exemplary unsaturated compounds containing the functional group represented by the fornula (J-1), (J-2), (J- 
3), (J-4) a (J-^ indude. for example, ester compounds of acrylic acid containing the group represented by the following 
formula: 



H2C=C— C00Rj2 H2C=C— COO — 



HC— CH ""Ri?" 

Rj3 



7" 

HC=C — 
I 

R|3 



HC=C— O— Rj2 



HC=C— O- 

Rj3 



In the formulae. Rji and Rja are hydrogen atom or methyl group, and Rj2 is an alkylene group containing 1 to 10 cartm 
atoms. 

[0287] The triblock oligomer (A) which may be used as the antifogging agent (J) in the antifbg extruded/molded artide 
of the present invention is the digomer having the structure represented by the general fomiula (I) as descrft>ed above. 
[0288] Among the antifogging agent (J) which may be used in the antifog extruded/molded artide of the present inven- 
tion, the preferred are the reaction products of a higher fatty add (B) or a polyolefin having a carboxylic acid group (C) 
with a pdycxyalkylene compound (D) represented by the fonnula (v) or a pdycxyalkylene compound (E) represented 
by the formula (vl). Examples of the higher fatty acid (B), the pdyolefin having a carboxylic add group (C). the polyaxy- 
alkylene compound (D), and the polyoxyalkylene compound (E) are the compounds as described above. 
[0289] Among the antifogging agent (J), use of the reaction products between a higher fatty add (B) and a polyoxy- 
alkylene compound (D) represented by the fonnula (v) or a polyoxyalkylene compound (E) is preferable In the present 
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ZS/J^wL I J^ T^"^ 'V normal extrusionATiolding of an antifbg 

the (teperson of the antrfogging agent (J) are satisfied. Among such compounds, the most preferred are the reaction 
products of at least one (B-1) selected from higher (My adds conteining at least 16 carton atoro «Jj deriS^ 
thereof with the polyoxyalkylene compound (D) represented Iv the following fbmuila (XVIII): 
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« ;us2r:a^Ser<;T,r'*'*^^'^^^ 

""^LH]* P'*!*^® Pdyolef ins having a carttoxylic add greup (C) which may be used in such production are those 
containing 2 to 8 carbon atoms with an unsaturated cattjoxylic add at a high pressura 

Sn "^'"8 agent (J) used in the antifbg extrudedAnoided aitide of ttie present invention may generally 
haveanaveragenwlecular weKiht measured by QPCof 100 toamF^ 

TZ It "i^" ^"^^ parameter v^ue of the thermoplaslic resin (F) (Xf) and solubOily parameter 

^ I^i^^ f from mdecular volume (AV,) and energy vaporization (A e,) of each of the fu^onal groSiESS 

S?r!lS*f * ? ^ = ,) . Details of this calculation is describ^^SS, 

(Coating Technology)". June issue, 1990. page 161 . ui loso uquisu 

^93] The antifbg extrudedAnoided artideof the present invention may beofanyfbnnas long asits surface satisfies 
jerequirementsasdes^^^ 

S^J^T'^' '^^^^ artide Of the present invention is not Ib^ in temis its 
r^^ron^TeSje'^"*''^"^*'**"*"'^ 
I029q When the artide is a film, the film may be produced by using a single screw extnjder a kneadino extrnder « 

rttte conventional toiown extrusron conditions. Theflm may beo^ 

pared by using the sheet or film comprising the themioplastic resin corrposition as described aboS S aSSS^S 
wnvertional known type by tentering (lengthwise, and then In transverse direction, or (in tiBm^^i^^l^^ 
JrSn""^**'"'^ strelchinfl. monoaxtalswchlnfl. orft^^T^mJ^^^t^SS^^^ 

fog properties (hereinafter referred to as "the anlifog film of ttie present invention") as a tvoical oMmnte ofT-»,^ 
extrudedAnoided article of the present invention. P^^^-nvemion j as a typical example of the anttog 

J02971 TfpaantifogfBm of the presert invention may be either afilmcortprising a dngle layers m 

regionof at leastSiimthidtfrom ttie article surface; the ratio Lw/U, of average partidediametw in ttwirUonrtnSS 
axis (Lw) to average partidediameter in the direction of minor axis (Ui) of IheSOTedpariwi a^^^ 

rt^mulWayer f ilm compnsuig tiiree layers, namely, ttie outer layer, the intermediate layer, and ttie SSXw fte S2 
ta^wbotii the interior and the outer layers may satisfy ttie requirements as des^ 
lOfflBI A preferable embodiment of ttie ttiree layer laminate film is described below as an ex^mHe af «» .mifrv. «n» 
2 the present inventioa TTie ttiree layer laminate film as desaibed betow 3 ^SS.^. 

def.ncopolymer(a).anirtermediatelayerofanettvlene^K)le«neopdymer(b7^ 
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resin composition as described above. 

[0299] The ethylene-a-olefin copolymer (a) constituting the outer layer is a copolymer of ethylene and an a-olefin con- 
taining 4 to 12 carbon atoms, and exemplary such a-olefins containing 4 to 12 caifoon atoms include 1 -butene. 1 -pen- 
tene. 1 -hexene. 4-methyl- 1 -pentene, 1 -octene. 1 -decene, and 1 -dodecene. Among these, an a-olefin containing 4 to 1 0 

5 caftx)n atoms, and in particular, a-olefin containing 4 to 6 cartx>n atoms are preferabia 

[0300] It is desirable that the ethylene-a-oltf in copolymer (a) has a density in the range of 0.925 to 0.940 g/cm^. and 
preferably 0.927 to 0.935 gAsm^; a melt flow rate (MFR; ASTM D123&65T, 190»C. load of 2.16 kg) in the range of 0.1 
to 10 g/10 min, preferably 0.1 to 5 g/10 min. and more preferably 0.5 to 2 g/10 min; and a molecular weight distribution 
(Mw/Mn; Mw ■ weight average molecular weight, Mn o number average molecular weight) measured by GPC in the 

10 range of 1 .5 to 3.5, and preferably 2.0 to 3.0 

[0301] It should be noted that the density Is measured by using the strand obtained in the measurement of the melt 
flow rate at 190*0 under the load of 2.16 1^ and heat treating the strand at 120*'C for 1 hour, gradually cooling to room 
tenperature in 1 hour, and measuring the density in a density gradient tube. 

[0302] The weight average molecular weight and the molecular weight distrbution (MwyMn) is measured as described 

15 below by GPC-150C manufectured by Millipore. 

[0303] The separation column used is TSK QNH HT having a column size of 72 mm in diameter and 600 mm in 
length. The column temperature is 140'>C. and o-dlchlorobenzene (manufactured tff Wlako Pure Chemicals K.K.) and 
0.025% by weight of BHT (manufactured by Tatoda Chemical Industries. Lid.) as the antioxidant are used for the mobile 
phase which is moved at 1.0 m(/min. The sample concentration is 0.1% weight, and the annount of the sample 

20 irtjected is 500 miaoliters. A differential refractometer was used for the detector. The standard polystyrenes used were 
the one manufactured by TOSO K.K. for the molecular weight ofMw51000andMws4x 10^ and the one manutac- 
tured by Pressure Chemical for the molecular weight of 1000 <Mw (4 x 10®. 

[0304] It is also desirable that the ethylene-a-olefin copolymer (a) has a percentage of the n-decane soluble content 
(W. % by weight) of up to 1%. and preferably up to 0.5%. 
25 [0305] It should be noted the percentage of the n<lecane soluble content (note that the smaller n-decane soluble con- 
tent indicates nanrower compositional distribution) is measured by adding about 3 g of the ethylene-a-olefin copolymer 
in 450 ml of n-decane, dissolving the copolymer at 145**C and cooling the solution to 23**C, removing the n-decane 
insoluble content by filtration, collecting the n-decane soluble cortentfrm and measuring the n-decane sol- 

uble content. 

30 [0306] The outer layer comprising such ethylene-a-olrfin copolymer (a) is excellent in mechanical properties, and the 
thickness of the outer layer of the multi-layer film can be reduced, and as a consequence, ttie multi-layer film may have 
a reduced weight. Such outer layer also undergoes a very slightiy deaease in the light transmission witti lapse of time, 
and when ttie multi-layer film having such outer layer is used fdr agrlcuKurai purpose, tiie film can be used fbr a pro- 
longed period. 

35 [0307] Such ethylene-a-olefin copolymer (a) may be prepared by copolymerizing ettiylene and an a-olefin containing 
4 to 1 2 cAtbon atoms in ttie presence of a conventional known catalyst such as olefin polymerizing metalbcene catalyst 
so that the resulting copolymer has a density of 0.925 to 0.940 g/ar?. 

[0308] The ethylene-a-olefin copolymer (a) as described above may also have blended ttierein a high-pressure 
method lew density polyettiylene (d). 
40 [0309] The high-pressure method low density polyetfiylene (d) which may be blended in ttie ethylene-a-olefin copol- 
ymer (a) may prefw^ably have a MFR (ASTM D1238, 190*C. load of 2.16 kg) in ttie range of 0.1 to 100 g/10 min, a den- 
sity In ttie range of 0.915 to 0.935 g/cm^, and a swell ratio of up to 60%. 

[0310] It shouM be noted tiiat the density of ttie high-pressure metiiod low density polyettiylene (d) may be deter- 
mined by ttie same process as the density measurement of ttie ettiylene-a-olef In copolymer (a) as described above. 
45 [031 1 ] The swell ratio is determined as described below. 

[0312] Diameter of ttie strand at ttie position 5 mm from ttie tip of ttie strand is measured witti a miaometer. and ttiis 
diameter is designated as ttie sample dianneter (mm), and sweH ratio is calculated by ttie fdlowing equation: 

Swell ratio (%) « [(L^/Lq) - 1] x 100 

so 

Li : sanple diameter (mm) 

Lq: orifice cfiameter (e 2.0955 mm) 

[0313] The high-pressure method low density polyettiylene (d) as described above may be prepared by ttie conven- 
55 tional known high-pressure metiiod. 

[0314] The high-pressure method low density polyettiylene (d) may be used generally in an amount of 1 to 40% by 
weight, and preferably 1 to 20% by weight per 100% by weight of ttie total of ttie ettiyiene-a-olefin copolymer (a) and 
the high-pressure mettiod low density polyettiylene (d). 
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[031 q -me ethylene-a-olefn copolymer (a) may also have blended therein conventional known additives such as a 
v^eathenng agent an antimlst agent, an inaganic compound and a heat stabilizer In an amount which does not 
adversely affect the ot)ject of the present invenBoa 

E «««« be categorized Into UV absorbing agents and right stabilizers. When the laminate 

Is eftoebve in improving the weattierabillty. ""btowwhikw 
[0317] The light stabilizer used may by a convenfional known light stabiffizer. and among such stabiGzefB use of a 
hmdered amine l«W stabilizer (HALS) is preferable. Such light 

tw or more. Tlie IflW stabilizer is used In an amourt of 0.005 to Sparts by weight prefer^ 

and more preferaUy aoi to 1 part by weight per 100 parts by weight of the ethylene^<,lefin copolym«Ta)teS pS 

^COp^ by weight of the total Of the (a) and the (d) when a highijressure method low der^pSalfSenTSo S 

222 ho^J!2f.^/*?™S"" agente Include salicylk: acid UV absorbing agents, benzophenone UV absorbing 
agents, benxotnaxde UV absorbing agents and cyanoacrylate UV absorbing agents. TTie UV absorbing agent may be 
used in an «j,ount d 0.005 to 5 parts by weight preferably 0.005 to 2 parts by weight, and more prefSaSy o STto 1 

of the (a) and the (d) when a high-pressure method low density polyethylene (d) is blended) 

ST ?» ^Hyr ' """O*^ compounds containing at least one atom selected from 

AI(OH)3^Mg{OH)2. CaCOHfe, and hydrotalcite. The inorganic compound may have an average partnle sLe rtu) to 10 
Mm, preferaWy up to 5 pm. and more preferably up to 3 ^m. When the average particle size of the inorganic comoound 
IS within such range, the resulting muW-layer film will have sufficient transparency. «"»«inB 
[0320] The inorganic compound as described above Is effective as a heat retaining agent and such inoroanic com- 
pound may be used either alone or in combination of two or mora The inaganic conpoun^^ 

by weight of the ettylene-a-olefin copolymer (a) (and perl 00 parts by weight of the total of the (a) and the (d) whm a 
highixessure method low density polyethylene (d) is blended). i / »" me w wnen a 

7'**^r!^"*"f" "P*^*' (b) constituting the intermediate layer Is a copolymer of ethylene and an o- 
olef.ncontain.ng 4to 12 carbon atoms which is the same as the elhylene^K)lelln copo^nw (a) excep?ttwtthVdensft^ 
js,ntherarwof0.880to0.910gfcn^andpreferably0.890to0.905g/cm3.When^^ 
hasader«jr In a«ess of 0.910 gton^. the resulting fBm win be too rigid, and when suT film is used iS?SSLS 
punpose etongaton w.n be insufficient and the film wOl suffer from such inconveniences as difficulty in sprMd^<^ 
and stretching of the film and insufficient wrinkle resistance of the thus stretched film. spreading out 

[0322] The ethylene-a-oiefin copolymer (b) as described above may be produced as in the case of producing the eth- 
ylene^K)lef« copolymer (a) by copolymerizing ethylene with an a<Mm containing 4 to 12 cartx,n SS^Wprt- 
e^of an olefin polymenzing metalkx»ne catalyst so that the resulting copo^r has a density oS to 0%?0 

[0323] The ethyfene-a-defin copolymer (b) as described above may have blended therein a hiflh«ressure method 
low densrty polyethylene (d) as described above, and other convertiori Known additives such aSnSS!^^ 
an antrr^stagent. an inorganic compound and a heat stabilizer may also be addeTnTalliinSS^ nl 

?4? ^ir^,"^ ^ ^^"^ are as in the case of the ethyleiL-olef In copolymer (a) ^^^^ 

[0324] The inner layer Is famed from the themtoplastic resin connosition as described above and for «a.mnio 
100 parts by weight Of an ethylen*HiK)lefin copolymer (c). and O.TEapaSS^ oS^Jo^J^^ 
weight and mae preferably 1 to 1 0 parts by weight of a MUock ofigomer^ 0.5 to 15 parts by 

[O^q In another embodiment the Inner laya may furthw comprise 0.01 to 30 parts by weight aeferablv 0 OS to io 
'*I?*''^^^^'"'^P'^'^°°^'*»^°P«*'Vwe«Wrtasurfectant(^^^^ 
pa* byweiflhtpreferably0.05to20 parts by weight and mae prefe,ably0.lil5pa^ 
venting tt,e anttogging agent migratio, (H) may be used In comWnatton wHh the tn?SdS» 
factantjuchtraockoliganer. surfactant and agert lor preventing the antilbgging a^rt^^^ 
.ntemiediate layerathe outer layw depending «i the specTicaBai of the anfifog^^^ 
[KKB] Tlieethylenajo-oWinc^ 

pipe house wfll be insuff idem and it win be difficuH to spread^ and iSSm 

(03281 The elhylene-a-olefin copolymer (c) as desoibed above may be produced as in the case of producing the eth- 
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ylene-a-defin copolymer (c) by copolymerizing ethylene with an a-olefffi oomaining 4 to 12 cartxyi atoms In the pres- 
ence of an olefin polymerizing metallocene catalyst so that the resulting copolymer has a density of 0.905 to 0 980 
g/cm« 

[0329] The ethyfene^-delin copolymer (c) as described above may also have blended therein a high-pressure 
method low density polyethylene (d) as described above, and other conventional known additives such as a weathering 
agent an antimlst agent, an inroganic compound and a heat stabilizer may aiso be added in an amount which does not 
adversely affect the object of the present invention. The amount of the high-pressure method low density polyethylene 
(d) and the amount of the additives blended are as in the case of the ethylene-a-olefin copolymer (a). 
[0330] The multi4ayer f flm as described above Is useful as a film for agricultural purpose, and this film exhibits pro- 
longed antifbg properties as well as dust preventive properties and toughness superior than those of the conventional 
agricultural (multi-layer) films. This multi-layer film is also a lightweight film which exhibits reduced tackiness owing to 
the k)w content of the low molecular weight components m the polymer, and therefore, have the merits of Irrpmed effi- 
ciency in spreading out and stretching the film as well as reduced melt fusion between the f flms at elevated tennera- 
tures. 

[0331] The multi-layer film which has the merits as described above may be utilized in growing various useful crops 
for a prolonged period of time by using the film in varkHis agricultural and hortteultural facilities such as a green house 
tunnel, and the like. 

[0332] The multi-layer film as described above whtoh is an embodiment of the antifog film of the present inventfen may 
be prepared liy mixing various components such as the polyethylene resin which is used in each layer of the multi-layer 
film and the additives as desaibed above, kneacfing the components in molten slate in a Bambury mixer, a roll mill, or 
an extruder, and laminating the outer layer, the intermediate layer, and the inner layer by coextnisk>n inflation process 
or coextrusion T-die process. 

[0333] When the thermoplastic resin composition of the present invention is used for the mastertjalch. the triblock oli- 
gomer (A) as described above may be blended in an amount of 2 to 30 parts by weight, and preferably 5 to 30 parts by 
weight per 100 parts by weight of the thennoplastic resin (F). 

[0334] The masterbatch may be produced by any of the known processes such as melt kneading of the thermoplastk: 
resin (F) and the triblock oligomer (A) in an extruder, kneader or the like. 

[0335] In the production of the masteibatch. a compatibilizer such as a higher fatty add metal salt, a polyolef in wax 
or a hydrogenated petroleum resin may be used as desired. 

[0336] The masterbatch may contain various additives such as a cross-linking agent, a thermal stabilizer, a weather- 
ing agent, a lubrfeant a mold release agent, an inorganic filler, a pigment-dispersing agent a pigment, and a die in an 
amount which does not adversely affect the object of the present inventioa 

[0337] The masterbatch contains the tribkxsk copolymer at a high concentratton, and the masteibatch is used by 
blending It with a thermoplastk; resin whfch contains no antistatic agent or no antifbgging agent or vwth a thermoplastfc 
resin which contains the antistatk; agent or the antifogging agent at a k)w concentratton. 

[0338] In producing the thermoplastic resin composition by blending the masterbatch with the thermoplastic resin the 
production may be conducted by any desired process including the process wherein the masterbatch and the thermo- 
plastic resin are melt kneaded in an extruder, kneader or the like. 

IP3391 Use of such masterbatch facilitates easier kneading and improved dispersibility conpared to the direct mixing 
of the thermoplastic resin (F) and the triblock oligomer (A). 

EXAMPLES 



[0340] Next the present invention is described in further detail by referring the Exanples which by no means limit the 
scope of the present invention. 

[0341] In the Examples and the Comparative Examples, evaluatkm of the extnjdability in the production of the multi- 
1^ films by btown film extrusion was conducted in accordance with the following criteria: 

Criteria 



[0342] 



O ' A stable bubble was formed and a good film with uniform thickness was produced. 
A: a film could be formed, but the film fomied was inconsistent in its thicfoiess. 
X: The bubble was unstablOi and the film could not be produced. 

[0343] The antifog properties of the multilayer f flm produced in the Examples and the Conparative 
evaluated as desaibed below. 
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(Initial antifog properties ) 

[0344] A beaker of 100 oc was filled with 70 cc of water, and the beaker was covered with the sample film with the 
inner layer facing downward. The thus covered beaker was immersed in a water bath at a constant temperature of SO^'C 
and allowed to stand in a room at a constant temperature of 2(yC. The sample film was evaluated for the degree of fbg- 
glng in its inner surface after 24 hours. 

Criteria 

[0345] 

O : No water droplets were recognized because of the flowing of the droplets. 

A: Water droplets of large size were found in some parts of the film surface. 

X: Water droplets of small size were found on substantially all over the film surface. 

(Prolonged antifog properties ) 

[0346] The sample film was immersed in warm water at eo^'C. and the f Dm was removed from the warm water after 
40 days. After drying, the film was evaluated fbr the antifog properties after 24 hours by repeating the procedure as 
described above. 

{Evaluatton of dispersion ) 

[0347] The average particle size, the Lw/Lh. and the average distance between gravity center of the dispersed anti- 
fogging agent particles on ttie surface of the extruded/imolded article in the Examples and Conparative Exarrples as 
described below were measured by taking a miaograph of the fflm section with a transmission electron miaoscope and 
conducting tiie analysis with an image processor (IP-1000) manufactured by Asahl Chemk»l Industry K.K. 
[0348] The value of solubility parameter ()g) of the antifbgging agent in the Examples and Comparative Examples was 
calculated from molecular volume (AV^) and energy of vaporization (Ae^ of each of the functional groups constituting 
the rTX)lecule by the folkswing equation: 

)q»(EAe,/XAV,)^'* 

(Production Example 1 ) 

Preparation of ethylene/1 -hexene copolymer 

[Preparation of catalyst for olef in-polymerization] 

[0349] 5.0 kg of silica dried at 250«C for 10 hours was suspended in 80 liters of toluene, and the suspension was 
cooled to O^'C. To this suspension was added dropwise 28.7 liters of toluene solution of methylaluminoxane (Al: 1.33 
mole/liter), and the temperature of the reaction system was maintained at O^'C during the addition. The reaction was 
allowed to proceed at O'^C fbr 60 minutes, and the temperature was elevated to 95^*0 in 1 .5 hour& The reaction was 
allowed to proceed at this temperature for 20 hours. The temperature was then reduced to 60<'C, and the supernatant 
was removed bydecantation. 

[0350] The thus obtained solid content was washed twice witii toluene, and suspended in 80 liters of toluene. To the 
reaction system were added dropwise 7.4 liters of toluene solution of bis (1 .3-n-butyfmethylcyctopentadienyl)zirconium 
dichloride (Zr: 34.0 mmole/liter) and 1 .0 liter of toluene solution of bis(1 .3-dimethyk:ydopentadienyQzirconium dichlo- 
ride (Zr: 28.1 mmole/liter) at 80**C fbr 30 minutes, and the reactkui was allowed to proceed at 80"C fbr 2 hours. The 
supematant was removed, and the resMue was washed twice vinth hexane to obtain the solM catalyst containing 3.6 mg 
of zirconium per 1 g. 

[Preparation of preliminarily polymerized catalyst] 

[0351] To 85 liter of hexane containing 1.7 mole of triisobutylaluminum were added 0.85 kg of the solkj catalyst and 
255 g of 1 -hexene. and preliminarily polymerization of ethylene was conducted at 35''G for 12 hours to obtain the pre- 
liminarily polymerized catalyst wherein 10 g of polyethylene is preliminarily polymerized per 1 g of the solkf catalyst 
This ethylene polymer had a limiting viscosity [n] of 1.74 dl/g. 
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[Polymerization] 

[0352] ethylene was copolymerized with 1 -hexene in the presence of the above-described preliminarily polymerized 
catalystbyusingtwcontinuousfluidizedbedoasphasepolymerlzersc^^ . i^ex- 

ene copolymer (i). 

[0353] The thus obtained ethylene • 1 -hexene copolymer ©had a 1 -hexene content of 7.5% by weight, a density of 
0.928 g/cm3, a MFR (ASTM D1238-65T. 190«C under the load off 2.16 kg) of 1.63 g/IOmin. . and a molecular weight 
distribution (Mw/Mn) measured by GPC of 3.5. 

[0354] The copolymer also had percentage of the n-decane soluble content [W] of 0.25% by weight, and solubility 
parameter (XQ determined by calculation of the copolymer was 8.48. 

(Production Example 2 > 

[0355] Ethylene/1 -hexene copolymer (ii) as shown in IWe 1 was prepared by the procedure similar to that of Produc- 
IS tion Example 1. 



10 



Table 1 



20 



30 



3S 





Production Example 1 


Production Exanrple 2 


Lowdensity polyethylene 
produced by high-pres- 
sure method 


Polymer 


i 


Ii 


iil 


Density (g/cm^ 


0.928 


0.908 


0.923 


MFR(g/10min) 


1.63 


1.95 , 


0.51 


Mw/Mn 


3.5 


3.0 




W(wt%) 


0.25 


0.54 




Comonomer type 


1 -hexene 


1 -hexene 




content (wt%) 


7.5 


13.5 




Swell ratio 






40 



(Production Example 3 > 

[Synthesis of polyolef in containing cartMKylic acid voud 

40 [0356] A glass separaUeflasltOfmer volume. 2 liters) was charged with 500 g of polyethWen^ 

molecular weight, 900; density, 0.950 ^cnf) in nitrogen atmosphere, and the tenperature was raised to IWC to melt 
the wax To the molten wax were added dropwise 26.3 g of maleic anhydride and £2 g of di-tert-fautytpercKide seoa- 
rately from different conduits in 5 hours. 

4s ^^2re rtTe^C^*'*^ oKWon. *e reaction was allowed to proceed for another 1 hour by maintaining the tern- 

[03581 After the oon^letion of the reaction, the system was evacuated to 5 mmHg. and the reaction residue was 
removed for 30 minutes. 

[0359] The reaction product in molten state was coUected, and aUowed to cool to room tenperature to obtain a ooly- 
olefin containing a caiboxylic acid group (MPO-1). 

50 [0360] The thus obtained MPO-1 had a maleic anhydride content of S% by weight and a weight average molecufar 
weigfit of 1500. 



(Production Example 4 ) 

55 [0361] The procedure of Production Example 3 mss repeated except that the polyethylene used was the one having 
a weight average molecular weight of 2000 and a density of 0.970 g/cm^ to obtain a polyolefin containing a carboxylic 

acid group (MPO-2). 

[0362] The thus obtained MPO-2 had a maleic anhydride content of 5% by weight and a weight average molecular 
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weight of 4500. 
(Prcxiuction Example 5 ) 



[0363] The procedure of Production Example 3 was repeated except that the polyethylene used was the one havina 
a weight average molecular weight of 5500 and a density of 0.970 gfar? to obtain a polyolefin containing a cart)oxyUc 
acid group (MPO-3). ^ 

[0364] The thus obtained MPO-3 had a maleic anhydride content of 5% by weight and a weight average molecular 
wfeight of 8500* 

(Example 1) 

[0365] A glass separable flask (inner volume. 2 liters) was charged with 578 g of montan add wax (manutactured by 
Hoechst under the trade name of Hoechst Wax S). 422 g of polyoxyelhyiene lai*yl 

yiene uniQ and 2.5 g of methanesuHbnic add in nitrogen atmosphere^ and the tenperature was raised to ^WC wHh 
stirring to melt the reaction mixtura 

[0366] ThereactionsystemwastheneMacualedto5mmHg.andthereactionwasaIlow^ 

stinring. 

[0367] After the completion of the reaction, the reaction product In molten slate was recovered, and aUowed to cool 
20 to room temperature to obtain a triWock oligomer (hereinafter referred to as "TBO-I"). 

[0368] Infraredabsorptlonspectrumof lhethu8oblainedtriblod<ofigomerTBO-l was measured that adsorptton band 
by C=0 stretching vibration assigned to a carfooxylic add group was completely quenced and changed to adsorption 
band by C=0 stretching vibration assigned to carboxylic acid ester, and was identiricated have a structure raoresentad 
bythelbrmulae:C32H65COO(C2H4)-Ci2H25. •preBwiwo 

K ]!l**'**^"«^"'*«^<*flO'~'TBO-1hadaweigWav8mgemolecularwei^^ 

[OSm The results are shown in lauez «jr«rwwofu. 



(Examples 2 to 17) 



[0371] The procedure of Example 1 was repeated except that the higher laiy add or the polyolefin containing carbox- 
ylicacid group and ttie polyoxyalkylene compound or the polyoxyalkylene shown in Table 2 were used to synthesize the 
tribtock oligomers. THe thus obtained tribkxk digomers were confirmed for their WOodk oligomer structure as in the 
case or Example 1 . 

[0372] The results are shown In Table 2. 



(Comparative Examples 1 to 4) 



[0373] Theprocedureof Example 1 was repemed except that the 
ync acd group and the polyoxyalkylene compound a the polyoxyalk^^ 

tnblock oligomers. ' 



^ triblock oligomers. 

[0374] The results are shown In IWe 2 
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IS 
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30 



35 



40 



45 
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TBO-I 
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TBO-3 


TBO-4 


TBO-5 


TBO-6 


TBO-7 


TBO-8 


TBO-9 


TBO-IO 




81 cat propel 
:riblocl( oli 


.5 ^ ^ 
- P 
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60.0 


59.2 


52.5 


52.5 


60.1 
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CM 


VA 
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CM 
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CM 
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CM 
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XT 
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CO 
CM 
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00 
CO 


CO 


O 




CO 
CO 


i 


CO 
lA 




Polyoxyalicytene cc 
or polyoxyalkyi 
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R 

1 

o 

1 

o 

3= 


g 

1 

«» 
O 
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o 

1 

1 

•0 


«» 

o 
1 
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1 
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tty acid or 
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^ acid group 
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oo 
r* 
tr> 


CO 

r* 
u> 


00 


CO 

r- 
to 


00 

m 


00 

r- 

lA 


CO 
IO 


CO 

r* 

IO 


oo 

lA 


S 

CM 


Higher fa 


polyolef Ir 
car boxy 1 Ic 


Type 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 


Montan 
acid wax 




Extftple 1 


Example 2 


Example 3 


Example 4 


Example 5 


Example 6 


Exanple 7 


Exanple 8 


1 

LU 1 


Example 10 
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(Examples 1810 35) 

[0375] TTie compositions having the constitution as shown in Table 3 were prepared by blending the resins as shown 
in Table 1 under the conditions as shown below, and the oomposrtions were blown extruded under the conditions as 
shown below to produce trflayer films of 100 jun thick (outer layer/intemriecOate layer/lrvier layer » 20 |im/60 m/20 iim) 
The resulting films were evaluated, and the results are shown in Table 4. 

[Conditions of Mixing] 

[0376] 

Extruder: twin screw extruder of 30 mm diameter manufectured by Plako K.K.; Mixing tenperature: 190*0. [Condi- 
tions of blown extrusion] 

Extruder: 3 layer extruder manufectured by Alpine; die diameter: 400 mm; extrusion teirperalure: 200*C.; Idled 
width: 1500 mm. 

[Additives] 

[0377] 

Weathering agent: Cimasorb 944TM (manufactured by Ciba-Qeigy. Hals stabilizer) 
Hydrotaldte: DHT-4A (manufactured by Kyowa Chemical K.K.) 

Surfactant (a) (SF-I): a mixture of 20% off glycerin monostearate. 60% of diglycerin mono- and distearates, and 
20% of poiyoxyethylene sorbitan mono- and distearates. 

Surfactant (b): a mixture off 25% off glycerin monostearate, 70% of diglycerin stearate, and 5% off diethand stear- 
ylamine. 

Antimist agent: fluorine-containing surfactant (manufactured by Asahi Glass K.K., KC-14) 

UV absoibent: benzotriazoie absorbent (or benzophend absorbent) (manufactured by Clba-Geig^ 



Table 3-1 







Ex. 18 


Ex.19 


Ex. 


20 Ex. 


21 Ex.22 


Outer layer 


Resin blend ratio 
(wtAvt) 


m\ 

»85/15 


<- 


<- 


4- 


4- 




Weathering agent (wt%) 


0.2 


<- 


<- 


4- 


4- 




Hydrotaldte (wt%) 


3.0 


4- 


<- 


4- 


4- 




Layer thickness (jim) 


20 






4- 


4- 


Intermediate layer 


Resin blend ratio 
(wtAvQ 


\m 

B85/15 


<- 


4- 


4- 


4- 




Weathering agent (wt%) 


0.2 


<- 




4- 


4- 




Hydrotaldte (wt%) 


7.0 




<- 


4- 


4- 




Layer thickness (^) 


60 


<- 




4- 


4- 


Inner layer 


Resin blend ratio 

(WtAATt) 


ii/iii 
«85/15 




4- 


4- 


4- 




AntHbgging agent (wt%) 


TBO-1 


TBO-2 


TBO-3 


TBO-4 


TBO-5 






5.0 


5.0 


5.0 


5.0 


5.0 




Weathering agent (wt%) 


0.1 


<- 


<- 


4- 


4- 




Hydrotaldte (wt%) 


0 


<- 


4- 


4- 


4- 




Layer thickness (pm) 


20 


<- 


4- 


4- 


4- 
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Table 3-2 







Ex.23 


Ex.24 


Ex.25 


Ex 26 


Ex.27 


Outer layer 


Reein blend ratio 


i/Hi 




<- 


4- 


4- 




(wtAivt) 


-85/15 












Weathering agent (wt%) 


0.2 




<- 


4- 


4- 




HydrotaIdte(wt%) 


3.0 




<~ 


i- 


4- 




Layer thickness {[im) 


20 


<- 


4- 


4- 


4- 


Intermediate layer 


Resin blend ratio 


ii/ili 




i- 


<- 


4- 




(wt/Wt) 


=85/15 












Weathering agent (wt%) 


0.2 


4- 


4- 


4- 


4- 




HydrotalGite(wt%) 


7.0 


4- 


4- 


4- 


4- 




Layer thickness (Mm) 


60 




4- 


4- 


<— 


Inner layer 


Resin blend ratio 


ii/lii 


4- 


<- 


4- 


4- 




(wt/Wt) 


=85/15 












Antifbgging agent (wt%) 


TBO-6 


TBO-7 


TBO-8 


TBOS 


TBO-10 






5.0 


5.0 


5.0 


5.0 


5.0 




Weathering agent (wt%) 


0.1 


4- 


4- 


4- 


4- 




HydR}talcite(wt%) 


0 


<- 


4- 


4- 


4- 




Layer thickness (^m) 


20 


<- 


<- 


<- 


<- 
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Ex.28 


Ex.29 


Ex.30 


Ex 31 


Ex32 


Outer layer 


Resin blend ratio 


m 


4- 


4r- 


4- 


i~ 




(wtAwt) 


o85^15 












Weathering agent (wt%) 


0.2 


4- 


<- 


4- 


4- 




Hydrotalcite(wt%) 


3.0 


4- 


4- 


4- 


4- 




Layer thickness (^im) 


20 


4- 


4- 


4- 


4- 


Intemiediate layer 


Resin blend ratio 


ii/lii 


4- 


4- 


4- 


4- 




(wt/vvt) 


=85/15 












Weathering agent (wt%) 


0.2 


4- 


4- 


4- 


4- 




HyclrotalcHe(wt%) 


7.0 


4- 


4- 


4- 


4- 




Layer thickness (^un) 


60 


<- 


4- 


4- 


4- 



BS 
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Table 3-3 (continued) 







Ex.28 


Ex.29 


Ex.30 


Ex.31 


Ex.32 


Inner layer 


Resin blend ratio 


m 


<- 


4- 


4- 








o85^15 












* - - - 9 ^ . m. _ ■fir \ 

Antlfogging agent (wt%) 


TBO-11 


TBO-12 


TBO-13 


TBO-14 


TBO-15 






5.0 


5.0 


5.0 


5.0 


5.0 




Weathering agent (wt%) 


0.1 


<- 


<- 


<- 


<- 




Hydrotalcite (wt%) 


0 


4- 


<- 


4- 


<- 




Layer thickness Gim) 


20 




<- 


<- 


<- 



Tak3le3-4 







Ex.33 


Ex.34 


Ex.35 


Ex36 


Outer layer 


Resin blend ratio 
(wt/WO 


I/in 

b85^15 


<- 


4- 


4- 




AntHbggIng agent (wt%) 


0 


0 


TBO-1 
5.0 






vveauioiiny ayom ^wttd^ 




<— 


4- 


4- 




Hydrotaldte (wt%) 


3.0 


<- 


4- 


4- 




Layer thicloies8(^) 


20 


<- 


4- 


4- 


Intemnediate layer 


Resin blend ratio 
(wt/WQ 


\m 

-85^15 


4~ 


4- 


4- 




Antlfogging agent (wl%) 


0 


0 


TBO-1 
5.0 






Weathering agent (wt%) 


0.2 


<- 


4- 


4- 




Hydrotalcite (wt%) 


7.0 


<- 


4- 


4- 




Layer thickness Omi) 


60 


<- 


4- 


4- 


inner layer 


Resin blend ratio 


m 

»85/15 




4- 


4- 




Antifbgging agent (wl%) 


TB0-16 


TBO-17 


TBO-1 


TBO-1 






5.0 


5.0 


5.0 


5.0 




Weathering agent (wt%) 


0.1 


<- 


4- 


4- 




Hydrotalcite (wt%) 


0 


4- 


4- 


4- 




Layer thickness dim) 


20 


<- 


4- 


4- 
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Table 3-5 



5 






C.E.5 


C.E.6 


C.E.7 


C.E.8 


C.E.9 




Outer layer 


Resin blend ratio 
(wtM) 


i/iii 
B8S/15 


<- 


<- 


4- 


4- 






Weathering agent (wt%) 


0.2 


4- 


4- 


4- 


4- 


10 




Hydrotalcite (wt%) 


3.0 


<- 


<~ 


4- 


4- 






Layer thickness (pm) 


20 


<- 


<- 


4- 


4- 




Intermediate layer 


Resin blend ratio 


ii/iii 


<- 


<- 


4- 


4- 


IS 




(wtAivt) 


»8S/15 












Weathering agent (wt%) 


0.2 


<- 


<- 


<- 


4- 






Hydrotalcite (wt%) 


7.0 


<- 


<- 


4- 


4- 






Layer thtclviessOim) 


60 


<- 


<- 


4- 


4- 


20 


Inner layer 


Resin blend ratio 
(wt/uvt) 


ii/iii 
=85/15 




4- 


4- 


4- 






Antifogging agent (wt%) 


TBO-18 


TBO-19 


TBO-20 


TBO-21 


SF-1 


2S 






5.0 


5.0 


5.0 


5.0 


3.0 






Weathering agent (wt%) 


0.1 


<- 


<- 


4- 


4- 






Hydrotalcite (wt%) 


0 


4- 


4- 


4- 


4- 






Layer thickness (|im) 


20 


- 


<- 


4- 


4- 



30 

(Example 36) 

[0378] The composition shown for the Inner layer in Table 3 was mixed under the conditions as described above, and 
a monolayer film of 100 pm thnk was formed by blown extrusion ty repeating the procedure of Exarrple 18. 
3s [0379] The resulting films were evaluated, and the results are shown in Table 4. 

(Comparative Exanples 5 to 9) 

[0380] The procedure of Example 18 was repeated except that the constitution was as shown in Table 3 to produce 

40 triiayer films. 

[0381 ] The resulting triiayer films were evaluated, and the results are shown in Table 4. 



Table 4-1 





Ex. 18 


Ex.19 


Ex 20 


Ex 21 


Ex 22 


Ex 23 


Extrudabinty 


O 


o 


O 


O 


O 


O 


Initial antitog properties 


O 


o 


A 


A 


O 


O 


Prolonged antilbg properties 




o 






O 


O 




Ex.24 


Ex.25 


Ex.26 


Ex.27 


Ex 28 


Ex.29 


Exlrudabinv 


O 


A-O 


O 




O 


O 


Initial antitog properties 


o 


0 


o 


o 


A~0 


A~0 


Prolonged aniifog properties 


o 


0 


A-0 


A-0 


A-O 


A-O 
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Table 4-2 



10 



IS 





Ex.30 


Ex.31 


Ex. 32 


Ex. 33 


Ex 34 


Ex.35 


Exbudability 


O 


A~0 


A 


O 


O 


O 


Initial antifbg properties 






Vj 


A 




O 


Prolonged antifog properties 


o 


o 


o 


A 




o 




Ex.36 


C.E5 


C.E.6 


CE.7 


C.E.8 


C.E.9 


Extrudabllity 


O 


X 


X 


O 


O 


O 


Initial antHbg properties 


O 






X 


O 


O 


Prolonged antifog properties 


O 






X 


X 


X 



so 



30 



(Examples 37 to 42) 

Z*^.* P'«'«*"'« <^ Examples 18 to 35 was repeated except that the modified polyolefin synthesized as 
uated far exlrudab.lrtyjnrt«rianti1bg properties and proton 

[03W] A 1 .5 liter glass reaction vessel was charged with 600 g of high density polyethylene wax having a limitina vis- 
cosrtyWof0.l3dl/gandaden8ity of 0.920 g/cm'.and the wax was melted S^hS^^ 

pletmg the adatw,. the reaction was 
wasdegassedtoremowe the volatile cortent under vacu^ 

cooled to room tornperature to obtain modified polyolefin (herein after at^breviated as "vJ^T TTie rS™ mSS 
polyolefin hadalimilingvl8008llyWof0.l6dl/banda»aftedmalefc anhydride 0^ 



Tables 









Ex.37 


Ex 38 


Ex 39 


Ex.40 


Ex 41 


Ex.42 


35 


Outer l£^ 


Resin blend ratio 
(wtM) 


m 

o85/15 


4- 




<- 


<- 


<- 






Surfactant (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


40 




Antifbgging agent- 


W-3 


W-3 






W-3 






migration-prevent- 


2.0 


2.0 






2.0 








ing agent (wt%) 
















Antifbgglng agent 


TBO-1 


TBO-1 


TBO-1 


TBO-1 






4S 




(wt%) 


3.0 


5.0 


3.0 


3.0 










Weathering agent 
(wt%) 


0.2 


4- 




<~ 


<- 








Hydrotalcfte(wt%) 


3.0 


4- 




<- 






SO 




Layer thickness Gun) 


20 1 
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Table 5 (continued) 









Ex. 37 


Ex.38 


Ex. 39 


Ex.40 


Ex. 41 


Ex.42 




IntdTiTiGdistd layer 


Resin blend ratio 


li/ni 


<- 


<- 






4- 


g 




(wtM) 


■85/15 
















Surfactant (wl%) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


10 




Antifbgging agent- 
migration-prevent- 
ing agent (wt%) 


W-3 
2.0 


W-3 

2.0 


- 


- 


W-^ 
2.0 








Antifbgging agent 


TBO-1 


TBO-1 


7B0-1 


TBO-1 










{wt%) 


3.0 


5.0 


3.0 


5.0 


- 


- 


IS 




Weathering agent 
{wl%) 


0.2 


-* 


♦~ 


<— 


4— 


4- 






Hydrotalcite(wt%) 


7.0 


<- 


<- 


4- 




4- 






Layer thidaieseOim) 


60 


<- 


<- 


4- 


4- 


4- 


20 


Inner layer 


Resin blend ratio 
(wt^vt) 


ii/iii 
=85^15 


<- 


<- 


4- 


4- 


4- 






Surfactant (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


25 




Antifbgging agent- 
migration-prevent- 
ing agent (wt%) 


W-3 
2.0 


W-3 
2.0 


- 


- 


W-3 

2.0 


_ 






Antifbgging agent 


TBO-1 


TBO-1 


TBO-1 


TBO-1 


TBai 


TBO-1 


30 




(wt%) 


3.0 


5.0 


3.0 


5.0 


3.0 


3.0 




Weathering agent 

(wt%) 


0.1 


4- 




4- 


4- 








Hydrotalclte (wt%) 


0 


f- 


4- 


4- 


4- 


4- 


35 




Layer thickness Oim) 


20 


<- 


<- 


<- 


4- 


4- 



Table 6 





Ex.37 


Ex.38 


Ex.39 


Ex.40 


Ex.41 


Ex.42 


ExtrudabiDfy 


O 


O 


O 


O 


O 


O 


Initial antHbg properties 


O 


O 


O 


O 


O 


O 


Prolonged antitog propertiee 


O 


o 


O 






A 



(Examples 43 to 46) 

[0384] The procedure of Example 1 was repeated except that the higher fetty acid a the poydef in containing caibox- 
ylic add group and the polyoxyalkyJene compound shown in Table 7 were used to synthesize the triblock oligomers. 
[0385] The results are shown in Table 8. 
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Table 7 



5 




Ex. 43 


Ex.44 


Ex.45 


Ex.46 


10 


Higher fatty acid or 
polyolef in containing 
carboxylicacid 

(g) 


montan 
acid 
wax 


montan 
acid 
wax 


montan 
acid 
wax 


ethyl ene-fliethacryi ic 
acid 

copolymer wax (AC5120 
manufactured by Allied) 


IS 




775 


276 


169 


360 




Polyoxyalkylene compound 
(g) 


POA-2 
225 


POA-3 
724 


POA-4 
831 


POA-3 
240 


20 


Methanesulfonic acid 
(g) 


3.3 


1.2 


0.7 


1.5 






430 


740 


1400 


2500 


2S 


Solubi 1 ity parameter 

aj) 


8.62 


9.11 


9.32 


8.74 




Abbreviation 


TBO-22 


TBO-23 


TBO-24 


TBO-25 



30 



Abbreviation 


Polyoxyalkylene compound 


POA-2 


kj-(CAO),-CK. 


POA-3 


H0-(CAO)«-C.^ 


PaA-4 


HO-(CH*0)»-CJ<.-C4H, 



(Examples 47 and 48) 

45 [^] Thepiocedureo(ExarTple1wa8repeatedbyiJ8inothe<^^ 

produce tnlayer films (outer layer/intermecfate layer/inner layer . 20 ^nVeo tinVZO Mm) by blodwi extrusion The f ams 
prepared were evaluated, and the results are shawm in Table 8. ■nBinms 



50 



(Conparativa Examples 10 to 12) 

Sus2te'S.?«i SrSf Vr*" the composition of the constitution as shown in Table 

8 was used 10 produce the f Bms. The fdms prepared were evaluated, and the reauHs are shown in IbUe 8. 
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Tables 





Ex.47 


Ex48 


C.E. 10 


C.E. 11 


C.E. 12 


Thermoplastic resin (F) 


Polymern 


Pdymerii 


Polymer ii 


Polymer 11 


Polymer ii 
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Table8(oontinuecQ 





Ex.47 


Ex.48 


C.E. 10 


C.E.11 


C.E. 12 


(parts by weight) 


100 


100 


100 


100 


100 


Antifogging agent (J) 
(parts by weight) 


TBO-1 
5.3 


TBO-22 
5.3 


760-23 
5.3 


TBO-24 
5.3 


TBO-25 
5.3 


Average particle diameter (m) 


0.23 


0.21 


0.50 




n 9Q 


Lw/Lh 


1.33 


1.29 


3.17 


2 nn 




Average distance between gravity center 
(m) 


0.83 


0.80 


1.96 


2.66 


0.89 


Oxygen atom number/carbon atom number 
ratio 


20 


22 


8 


6 


12 


Initial antifog properties 


o 


O 


X 


X 


O 


Prolonged antHog properties 


o 


O 


X 


X 


X 



(Examples 49 to 62) 



[0388] The procedure of Exanples 37 to 42 was repeated except that each layer were of the consttutkm aa shown 
in Table 9 to produce trilayer films by blown extrusion. The f ims prepared were evaluated, and the results are shown ii 



IWeg-l 







Ex.49 


Ex50 


Ex.51 


Ex.52 


Ex.53 


Oifter layer 


Resin blend ratio 


i/iii 


i/!ii 


i/iii 


i/iii 


i/iii 




(wtM) 


^15 


^15 


=85/15 


=85/15 


=85/15 




Sur1^ctant(a)(wt%) 














Surfactant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antifogging agent-migration- 
preventing agent (wt%) 


W-3 

2.0 


W-3 
2.0 






W-3 
2.0 




Antifogging agent (wt%) 


TBO-1 


7BO-1 


TBO-1 


TBO-1 








3.0 


5.0 


3.0 


5.0 






Weathering agent (wt%) 


0.2 


0.2 


0.2 


0.2 


0.2 




Hydrotalcite (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antimist agent (wt%) 














UV absorbent (wl%) 














Layer thickness (^m) 


20 


20 


20 


20 


20 
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Table9-1 (continued) 







E}c49 


Ex.50 


Ex.51 


Ex.52 


Ex.53 


Intermediate layer 


Resin blend ratio 


ii/lii 


i- 


4- 


4— 


4- 




(wl/WQ 


o85/15 












Surfactant (a) (wt%) 


- 


• 


- 


- 


- 




Surfactant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antifogglng agent-migration- 


W-3 


W-3 


- 


- 


W-3 






2.0 


2.0 


• 


- 


2.0 




Antifogglng agent (wt%) 


TBai 


TBO-1 


TBO-1 


TBO-1 


- 






3.0 


5.0 


3.0 


5.0 


- 




Weathering agent (wl%) 


0.2 


0.2 


0.2 


0.2 


0.2 




Hydrotaldte (wt%) 


7.0 


7.0 


7.0 


7.0 


7.0 




Antimist agent (wt%) 


- 


- 


- 


- 


- 




UV absorbent (wt%) 


- 


- 


- 


- 


- 




Layer thickness (^m) 


60 


60 


60 


60 


60 


Inner layer 


Resin blend ratio 


li/fii 




<- 




4- 




(wtM) 


«85/15 












Surfactant (a) (wt%) 


- 


• 


- 


- 


- 




Surfectant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antifogglng agent-migration- 


W-3 


W-3 


- 


- 


W-3 




preventing agent (wt%} 


2.0 


2.0 


- 


- 


2.0 




Antifogging agent (wt%) 


TB01 


TBO-1 


TBO-1 


TBO-1 


TBO-1 






3.0 


5.0 


3.0 


5.0 


3.0 




weainenng ageni }y/tm} 


0.1 


0.1 


0.1 


0.1 


0.1 




Hydr(4alcite(wt%) 














Antimist agent (wt%) 














UV absorbent (wt%) 














Layer thldaiessOim) 


20 


20 


20 


20 


20 
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TaUe9-2 







Ex. 54 


Ex.55 


Ex 56 


Ex. 57 


Ex.58 


Outer layer 


Resin blend ratk) 


i/lii 


m 


m\ 


i/ui 


m 




(wtAvQ 


-85/15 


-85/15 


-85/15 


-85/15 


-85/15 




Surfactant (a) (wt%) 


- 


- 










Surfactant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antifogging agent-migration- 
preventlng agent (wt%) 


- 
- 


W-3 

2.0 


- 


W-3 
2.0 


_ 




Antifbgging agent (wt%) 


• 


- 


- 








Weathering agent (wt%) 


0.2 


0.2 


0.2 


0.2 


0.2 




HydrDtalcite(wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




Antimlst agent (wt%) 


- 


- 


. 








UV absorbent (wt%) 








2.5 


2.5 




Layer thickness (m) 


20 


20 


20 


20 


20 


Intermediate layer 


Resin blend ratio 


i- 




ii/iii 


ii/iii 


ii/iii 




(wtAivt) 




»85/15 


=85/15 




-85/15- 




Surfactant (a) (ifvt%) 


. 








3.0 




Surfactant (b)(wt%) 


3.0 


3.0 


3.0 


3.0 






Antifbgging agent-migration- 
preventing agent (wt%) 


■ 

- 


W^ 
2.0 




w-3 

2.0 






Antifbgging agent (wt%) 


• 


• 


- 


- 


- 




Weathering agent (wt%) 


0.2 


0.2 


0.2 


0.2 


0.2 
10.0 




Hydrotaldte(wt%) 


7.0 


10.0 


10.0 


10.0 


0.1 




Antimlst agent (wt%) 




0.1 


0.1 


0.1 


2.5 




UV absorbent (wt%) 








2.5 


60 




Layer thiciQie88(m) 


60 


60 


60 


60 
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Tcdjie 9-2 (continued) 







Ex 54 


Ex.55 


Ex 56 


Ex 57 


Ex.58 


Inner layer 


Resin blend ratio 


<- 


ii/fii 


ii/ili 


m\ 


ii/lu 








b85/15 


«85/15 


-85^5 


a85/15 




ourTactant (a; (wt%} 


3.0 




- 


- 


- 




ounactant (b) (wt%) 




3.0 


3.0 


3.0 


3.0 




Antifogging agent-migration- 




W-3 


- 


W-3 


- 




preventlng agent (wt%) 




2.0 


- 


2.0 


• 






TBO-1 


TBO-1 


TBO-1 


TBO-1 


TBO-1 




Antifogging agent (wt%) 


3.0 


3.0 


3.0 


3.0 


3.0 




weauienng agenr (WTroj 


0.1 


0.1 


0.1 


0.1 


0.1 




Hydrotaldte (wt%) 














Antimist agent (wt%) 




0.1 


0.1 


0.1 


0.1 




UVabsofbent(wt%} 








0.2 


0.2 




Layer thickness (m) 


20 


20 


20 


20 


20 




Tables^ 










Ex.59 


Ex.60 


Ex 61 


Ex 62 


Outer layer 


Resin blend ratio 




i/iil 


i/iii 


i/iti 


i/iii 




(wtM) 




»85/15 


«85/15 


=85/15 


=85/15 




Surfactant (a) (wt%) 








- 


- 




Surfactant (b) (wt%) 




3.0 


3.0 


3.0 


3.0 




Antifogging agent- 




W-3 






- 




migration-preventing agent (wt%) 


2.0 




2.0 


- 




Antifogging agent (wt%) 










- 


> 


Weathering agent (wt%) 




0.2 


0.2 




0.2 




Hydrotalcite(wt%) 




3.0 


3.0 


3.0 


3.0 




Antimist agent (wt%) 














UVab8oit)ent(wt%) 














Layer thickness (pm) 




26 


26 


30 


30 
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Table 9-3 (continued) 









Ex.59 


Ex.60 


Ex. 61 


Ex.62 




Intermediate la/er 


Resin blend ratio 


ii/iii 


ii/iii 


ii/iii 




5 




(wt/Wt) 

Surfactant (a) (wt%) 


-85/15 


-85/15 


-85/15 


-85/15 






Surlactant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


10 




Antifogging agent- 


W-3 




W-3 


■ 




mtgration-preventing agent (wt%) 
Antifbgging agent (wt%) 


2.0 
■ 


- 
- 


2.0 
- 


- 
- 


IS 




Weathenng agent (wt%) 


0.2 


• 

0.2 


0.2 


• 

0.2 






Hydrotaldte (wt%) 


10.0 


10.0 


10.0 


10.0 






Antimist agent (wt%) 


0.1 


0.1 


0.1 


0.1 


20 




UV absorbent (wt%) 




■ 


- 


- 






Li^er thlGkness Oim) 


78 


78 


90 


90 




Inner layer 


Resin blend ratio 


il/iil 


ii/iii 


ii/iii 


ii/iii 






(wt/Wt) 


-85/15 


-85/15 


-85/15 


=85/15 






Surfactant (a) (wt%) 


" 


• 


• 


■ 






Surfeictant (b) (wt%) 


3.0 


3.0 


3.0 


3.0 


30 




Antifogging agent-migration-preventing 
aaent (wt%) 


W-3 
2.0 


■ 
- 


W-3 

2.0 


- 
- 






Antifogging agent {wt%) 


TBO-1 


TBO-1 


TBO-1 


TBO-1 








3.0 


3.0 


3.0 


3.0 






Weathenng agent (wt%) 


0.1 


0.1 


0.1 


0.1 


35 




Hydrotaldte (wt%) 














Antimist agent (wt%) 


0.1 


0.1 


0.1 


0.1 






UV absorbent (wt%) 










40 




Layer thickness (^m) 


26 


26 


30 


30 



Table 10-1 





Ex.49 


Ex.50 


Ex 51 


Ex.52 


Ex.53 


Ex.54 


Ex.55 


Extrudability 


O 


O 


O 


O 


O 


O 


O 


Initial ant fog properties 


O 


O 


O 


O 


O 


O 


O 


Prolonged antifbg properties 


O 


O 


o 


O 


L~0 




O 
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Table 10-2 





Ex.56 


Ex.57 


Ex.58 


Ex.59 


Ex.60 


Ex.61 


Ex 62 


Extrudability 


O 


O 


O 


O 


o 


O 


O 


Initial antifbg propert'es 


o 


O 


O 


O 


o 


o 


O 


Prolonged antitog praperlies 


O 


o 


o 


O 


o 


o 


O 



INDUSTRIAI iminv 

JII^T* ***** <»" in a thermoplastic resin as an antifooaina 

agent and the thus prepared rasin composition axhi«s excellent and stable anfistafc pertbrnSce^S 
perlomiance immediately after the extrusion and for a prolonged period. ana anuiogging 

[0390] The thennoplastic resin composition of the present invention contains the trblock oligomer as described 

St^P^otngXrciT^^li^^^ 

[0^1 .TheanttogextnjdedAnoldedartidedthepresa^ 

the <»n|«nto.«l artdea The antifog extrudedAndded article containing the triUod. oligomer of the prewrt SSnS 
as an anHfegging agent is particularly excellent in siKhpertormanca me prwem invennon 

Claims 



1 . A trUodc oligomer (A) which has a structure represented by the following general fomwla 



(0: 



ABC 



wherein A has a structure represented by the following geneiai fbrmula (II): 

R^-X— 



(0 



atoms. « a homopolymer or a copolymer of an o-def in containing 2 to 4 carbon atoinsi and X rewese^ 
gen atom. 0C(-0). C(-Op. 0C(-0)0. NHC(-0). or C(-0)NH; Wsenis oxy- 

B has a stmcture represented by the following general fbmula (HQ: 



(III) 



S!Slfa^l^2r^J,J!Sf ' to4cartxHi atoms and 

ftatmrnHo^^lJir 

C has the structure represented by the following general fomiula (IV): 



(IV) 



wherein R* represent a straight diain or brandied alkylene group containing 1 to 4 carbon atoms Y reore- 
s«jte o^en atom OG(-0). C(=0)0. 0C(.O)0. NHC{-0). or C(^)NH. anJfiS rep^ ^^SeniS; 
a sftajght dia-n or brandied alkyl group, alkenyl group, or aryl gro^, containing 1 to «S£n S^Tii 
homopdymer or a copolymer of an a-olefin containing 2 to 4 carbon atoms- and 
whichhasawelghtayer^ 
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2. A triblock oligomer (A) according to claim 1 which has a weight average molecular weight measured by gel perme- 
ation chromatography of 500 Id 8000. 

3. A triblock oligomer (A) according to claim 1 or 2 wherein said triblock oligomer (A) is a reaction product of a higher 
fatty add (B) containing 10 to 40 carbon atoms or a polyolefin having a carboxyiic add groip (C) with a polyoxy- 
alkylene compound (D) represented by the following general fbrmuia (V): 



Z-fR2--CK)jj^R^-0^R*— O-R* (V) 

wherein R^, and represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms 
and R and R are different from each other. R^ represents a straight chain or branched alkyi groi|3L alkenyl 
group, or aryl group containing 1 to 40 carbon atoms, or a homopolymer or a copolymer of an a-defin contain- 
ing 2 to 4 carbon atoms. 2 represents OH or NH2. m is an integer of 1 to 30. and n is an integer of 0 to 29 with 
tile proviso that m + n s 30; or a polyoxyalkylene compound (E) represented by the following general fomiula 



wherem R . and R* represent a straight chain or branched alkylene group containing 1 to 4 carbon atoms 
and R-^ and R^ are different from each other, Z represents OH or NH2, m Is an Integer offi to 30, and n Is an 
integer of 0 to 29 with the proviso that m + n s 30. 

4. A trtolock oligomer (A) according to daim 3 wherein said higher fatty acid (B) is a higher tatty add containing 1 0 to 
40 carbon atoms obtained by oxkiation or hydrolysis of a natural wax. 

5. An antifbgging agent characterized in that said agent comprises a triblock oligomer (A) of claim 1 or 2. 

6. A thermoplastic resin composition characterized in that said con^position oonprises a thermoplastic resin (F) and 
0.1 to 20 pahs by weight of the mock oligomer (A) of claim 1 or 2 per 100 parte by weight d the thermoplastic 
resin (F). 

7. A thermoplastic resin composition charaderized in that said composition oonprises a thermoplastic resin (F) 0 1 
to 20 parte by weight d the triUodc digomer (A) of daim 1 or 2. and 0.01 to 30 parte by weight d a surfectant (Q) 
per 100 parte by wdghtd the themtoplastic resin (F). ^ ' 

8. A thermoplastic resin composition charaderized in that said conposition conprises a thermoplastic resin (F) 0 1 
to 20 parte by weight d the triblock digomer (A) off daim 1 or 2, 0.01 to 30 parte by weight d a surtactant (C3) 'arid 
0.01 to 30 parte tjy weight d an agent fa preventing migration d the antifbgging agent (H) sdeded from the group 
consisting d a hydrocarbon resin, a modified polydefin. an oxklized pdyolefin and a natural wax per 100 oarte bv 
weight d the tiiermoplastlc resin (F). Koi^yy 

9. A thermoplastic resin composition according to any one d daims 6 to 8 wherein said thennoplastic resin (F) is at 
least one thermoplastic resin seleded from ttie group consisting d a pdyoldin. a pdyvinyl chtorkie. and an ethvl- 
ene-vinyl acetate copolymer. ^ 

extrudedAnoWed artide comprising a ttiermoplastic resin (F) and an antifogging agent (J) wherein ratio 
(O/C) d number d oxygen atoms to number d carbon atoms on the surface d the extruded/mdded article is at 
least 10/100, charaderized in tiiat 
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10 



IS 



said antifogging agent (J) is dispersed in the surface region of at least 5 nm thick in the conditions such that- 
the average particle diameter is in the range of 0.05 to 0.5 \m; 

rate Lw/Lh of average partida diameter in the direction of ma^or axis (Lw) to average particle diameter in the 
directiondminorajds(Lh)ofthedi8per6edparticlesl8iplo3.0:and 8» P-niae aiameiar in the 

average distance between gravity center of the dispersed particles is up to 1 .5 Mm. 

1 1 . An armg extrudedAnolded article according to daim 10 wherein said antifogging agent (J) contains within ite m«i 
ecule at least one of the functional groups represertedkv the followlnflT^ 

^""-O^P-"' (J-l) 
"^^^ represents a straight chain or branched alkylene group containing 1 to 4 carbon atoms r«,™ 
Ser^rao"^""*^'**"""'^ 



30 



35 



■O": (J.2) 
wherein X represents hydrogen atom or Na, Kor Li; 

gZ'^rrc:rrrr^^^ 

12. An antifog extrudedAnolded artide according to daim 10 orll wherein said antifogging agent (J) has a w«aht 

the (fifforence (dX - |Xf - )g| ) between solubiKty parameter value of said thennoDlastic resin nm »nH 
parameter value of said antifogging agent (J) (irt o to 1 (calAiil)"« '"«'n«Pte6ttc resin (F) (XQ and solubibty 

13. An antifog extrudedAnolded artide accoiding to daim 10 or 1 1 wherein said antifogging agent fj) has a weiahi 
average molecular weight measured by gel pemieation diromatography of 1 00 toSSl ^ 

*> 14. An antifog extrudedAnolded artide according to any one of claims 10 to 13 wherein said ttiermodastic resin (F) is 
a polyoleiin. and said antifogging agent (J) has a value of solubinty parameter of 7 to 9 (mwIIS? 

1 5. An antifog extrudedAnoUed artide according to any one of claims 1 0 to 1 4 wherein said aniHooninn / n 
astnjcturerepresemed by the faltowinggeiMral formula (0: ""Wbgging agent (J) has 

(0 

wherein A has a structure represented by ttie following general formula (II): 

(ID 

2i^"or"a Z^S^r'^'^^^^'^J^** fl'"* ^ "^"ine 10 to 40 carbon 

atoms or a homopolymer or a copolymer of an a-def in contairvng 2 to 4 carbon atoms. andX rm^^^n^ 
gen atom. 0C(=0). C(oO)0. 0C(=0)0. NHC(oO). or C(oO)NH: represents oxy- 

B has a stnjcture represented by the following general fonnuia (110: 



45 



50 
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wjerein r2 and represent a straight chain or branched alitytene group containing 1 to 4 cartxn atoms and 

R f"aR'aredifferertfromeachother.mi8anintegerot1to30.andni8aniitegerof0to29vH^ 
tnat m •<■ n a 30; and 

C has the structure represented t)y the foilowing general fbrnula (IV): 

wherein R* represents a straight chain or txanched alkylene group containing 1 to 4 cart)on atoms Y reore- 

TZ.^ ^'J^fJ: ^Lf " °<-°>NH. and r5 represents hydrogen Sm. 

a straight chain or branched alkyi group. all<anyl groiq)^ or aryl group containing 1 to 40 carbon atoms, or a 
homopolymer or a copolymer of an a-def in containing 2 to 4 caibon atoms; and has a weight average molec- 
ular weight measured by gel permeation chromatogmphy in the range of 100 to 8000. 

1 6. An antifog ^^jflrnMed article according to any one of claims 10 to 1 5 wherein said antilbgging agent (J) Is a 
group (C) with a polyoxyalkyfene compound (D) reprosented fay the fbllowing general fbmuila 00' 



Z-fR'-oi-fR'-C^)— R*— 0-R» (V) 



^^li S '^T^ * " fl"'"P «^"'"8 ^ «o * «»»X)n atoms 

and R and R are different from each other. rS represents a straight chain or branched alkyI groin alkenvl 

^g2tD4carbonatom8.Zrepresent60HorN»<j.mlsanirtegerof1to30.andni6anW^^^ 

Jie proviso that m + n a 30: or a polyoxyakylene compound (E) represented by the fbllowing general fomuila 



Z-fR2-0-)— fR3-04— R*— Z 



•(VI) 



rIlf£"o^'£*'^H5l'!^^**"***^**^"" 1 to4cartx)natoms 

integer of 0 to 29 with the proviso that m-i-n a 30. ««'.onunisan 

17. An antHbg extruded/molded article according to any one of claims 10 to 16 wherein said antHbgglng agent (J) is a 
r^cton product ofapotyoiefinhavingacaiboxylic add group (Qorahigher fatty add coS^ 
Sm3?5/"o:'^'^'*^'^^^''***^ 

L<R6_0)p_«' (Will) 



60 



EP0931805A1 



wherein L represents OH or NHg. R® represents a straight chain or branched alkylene group containing 1 to 4 
cart)on atoms, represents a straight chain or branched alkyi group containing 1 to 22 caifoon atoms and p 
is an integer of 1 to 30. • 



18. An antifog exlruded/hiolded article according to daim 16 or 17 wherein said higher fatty acid (B) Is a higher fcrtty 
acid containing 1 0 to 40 carton atoms obtained by oxidation or hydrolysis of a natural wax. 

19. An antilbg extruded/molded article according to any one of claims 10 to 18 characterized in that said 
extruded^mokJed article oonrprises a thermoplastic resin (F). and 0.1 to 20 parts t>y weight of said antifbgging agent 
(J) per 100 parts by weight of the thermoplastic resin (F). 

20. An antifog extruded/mokJed article according to any one of daims 10 to 18 characterized in that said 
extruded^molded article comprises a thermoplastic resin (F). 0.1 to 20 parts by weight of said antrfogging agent (J) 
and 0.01 to 30 parts by weight of a surtactant (Q) per 1 00 parts by weight of the themxjplastic resin (F). 

21. An antifog extaidedAnolded article according to any one of daims 10 to 18 characterized in that said oonposition 
comprises a thermoplastic resin (F), 0.1 to 20 parts by weight of said antifogging agent (J). 0.01 to 30 parts by 
weight of a surfactant (Q). and 0.01 to 30 parts by weight of an agent for presenting migration of the antifbgging 
agent (H) selected from the group consisting of a hydrocarbon resin, a modified polydefin. an oxidized polyolefin 
and a natural wax per 100 parts by weight of the thermoplastic resin (F). 

22. An antifog extruded/molded artide according to any one of daims 10 to 21 wherein said thermoplastic resin (F) is 
at least one thermoplastic resin selected from the group consisting of a pdyolefin. a poiyviriyl chloride, and an eth- 
ylene-vinyl acetate copolymer. 

23. An antifog extruded/rnoWed artide according to any one of daims 10 to 22 wherein said artide is a film. 

24. An antifbg extruded/molded artide according to daim 23 wherein said film is a film fdr agricultural purpose. 
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